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SECTION 1.0
INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by Atlantic Richfidd Company
to serve as “over-arching” guidance for daa collection and anaytica activities to be conducted
as pat of dte invedtigations a the Yerington Mine Site in support of mine closure, pursuant to
the Closure Scope of Work (SOW). The SOW (Brown and Cadwell, 20028) is attached as
Appendix A to this QAPP and provides background information for the Ste and describes the
proposed Work Plans for dte investigations. Each Work Plan includes additional specific ste
information, and describes qudity assurance issues for the specific data collection and anaytica
activities described in that Work Plan.

The SOW will be conducted pursuant to an Administrative Order on Consent between NDEP
and Atlantic Richfieddd. Regulatory agencies involved in the Yeington Mine Ste include the
Nevada Divison of Environmenta Protection — Bureau of Corrective Actions (NDEP), the U.S.
Environmental  Protection Agency (EPA) and the U.S. Bureau of Land Management (BLM).
These agencies and other members of the Yerington Technicd Work Group (YTWG) review dl
submitted Work Plans for content and accuracy, including qudity assurance (QA) and qudlity
control (QC) content. Site safety information is dso included in each Work Plan.

This QAPP presents genera guidance for the Data Collection and Andyss section presented in
each Work Pan, which may be modified for specific Work Plans. Topics addressed in this
QAPP include:

* Feld Methods and Procedures

= Documentation and Shipment of Collected Samples
= Laboratory Methods and Procedures

= Digposd of Sampling Materids

Field Methods and Procedures describes standard operating procedures (SOPs) for the collection

of soil, sediment, groundwater, surface water and air samples. These SOPs include a description

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwelilf
It should not be relied upon; please consult the final report.
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of ingruments used in the fild to measure various parameters and the procedures used to
cdibrate the instruments, preparation of quality control (QC) samples such as blanks and
duplicates, and decontamination procedures.

Documentation and Shipment of Collected Samples describes the procedures involved with
accurate recording of fidd activiies and sample and chan-of-custody, proper packaging of
samples, and sample handling and transport.

Laboratory Methods and Procedures provides the general requirements necessary to achieve
proper laboratory QA/QC for analyss of soil, sediment, groundwater, surface water and air.
These requirements include the methods and detection limits necessary for each type of medium
collected, the format that will be used to ieport data analysis results and QA/QC results, and the
training and certification for |aboratory personndl.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweg
It should not be relied upon; please consult the final report.
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SECTION 2.0
FIELD METHODS AND PROCEDURES

The following Sections 2.1 through 2.5 provide fidd methods and procedures for each medium
type: soil, sediment, groundwater, surface water, and air. Each section condsts of sub-sections
that describe:

= Equipment and Cdibration

* Fied Parameter Measurements

=  Sample Coallection

=  Sample Identification and Preservation
= Decontamination Procedures

Duplicate samples, rinsate blanks, and fidd and trip blanks are discussed in Section 2.6.
Training and Certification for fiedd and laboratory personne is covered in Section 2.7, and a
Summary of Sample Collection and Storage Parametersis provided in Section 2.8.

21  SolidsSampling SOP
Rationde for sdlecting solids or soil sampling locations will be presented in each Work Plan.

2.1.1 Equipment and Instrument Calibration - Solids
Equipment and indruments used for solids sampling and fiddld monitoring incude, but are not
limited to:

= pH (probe/meter)
= Photo-ionization detector (PID) (meter)

= Excavation and collection devices (eg. hand shovel, core borer, hand auger, piston
collector, split-spoon)

Manufacturer-supplied cdibration information for each fied ingrument will be used as guidance
in cdibrating field devices: Each fidd instrument will be calibrated prior to use and a drift check
performed after sampling is completed. The drift check will be peformed using the same

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweI§
It should not be relied upon; please consult the final report.
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standard solutions or test used to calibrate. The purpose of the drift check is to assess the loss of
accuracy that often occurs when measurements are performed at different sample locations under
different subsurface conditions and target condituent concentrations.  Indrument cdibration
information and instrument accuracy limits will be recorded in the field notebook and presented
in the Data Summary Report.

212 Field Parameter Measurements- Solids

The solids parameters to be measured in the fidd a the Yerington Mine Site are generdly pH
and organic vepors. Reaults from fiedd screening activities ae generdly used to determine
whether any additiond excavation or drilling and sampling activities are necessary to dedineste
the vertica or laterd extent of impact.

Feld screening measurements will be recorded on the gppropriate excavetion log and in the fied
notebook during the investigation. Logs of screening measurements will be used together with
laboratory results to estimate the vertical extent of impact to the subsurface.

Organic Vapor Teding
For areas where organic vapor measurements are taken, portions of each soil sample will be

placed in seded clear plastic zip-loc bags and alowed to st in direct sunlight to generate vapor,
evidenced by condensation on the nterior surface of the plastic bag. Organic vapor readings will
then be performed with a portable organic vapor monitor (OVM) equipped with a photo
ionization detector (PID) by inserting the OVM inlet into the plastic bag and recording the
maximum vgpor reading in parts per million by volume (ppmv). Organic vapor measurements

will be recorded on the appropriate excavation log during the investigation.

pH Teding
For pH tedting, a paste will be formulated in the fidd with digtilled weater, and pH readings will

be performed with a fiedld pH meter. Measurements of pH will be recorded on the appropriate
excavation log during the investigation.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweléll.
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY DRAFT QUALITY ASSURANCE PROJECT PLAN

2.1.3 SampleCoallection - Solids

Excavaion Sampling
Soil samples will be collected from each excavation by grab @mpling of the backhoe bucket or

from the hand auger or shove. Sample collection depth is specific to each Work Plan. Sample
collection locations will depend on the overdl excavation depth, condituents of concern, and
ease of sampling, and will be conducted in accordance with the individud Work Plan. Samples
collected from a hand auger or from a backhoe or excavator bucket will be collected usng a
clean, decontaminated trowd or smdl hand shoved. Trander of the samples from the trowd or
shovel to the sample container will be accomplished with minimum disturbance of the solids. A
minimum of one soil sample per sample location will be submitted for laboratory andysis.

Point Sampling

Soil samples will be collected from each point location by a discrete intervad sampling technique
such as borehdle drilling in conjunction with split-spoon sampling or subsurface probe sampling.
Sample collection intervals will depend on the overdl sampling depth, condituents of concern,
and ea= of sampling, and will be conducted in accordance with the individud Work Pan.
Collected soil samples will be trandferred by hand from the split-spoon, probe casing, or other
collection device to the sample container, minimizing disturbance of solids. Hands should be
covered with clean, disposable, latex gloves. All collection equipment will be decontaminated
between collection points.

Composite Samples
Each discrete solids sample that is combined with others into a single composite sample will firgt

be either (@) weighed on a scde or (b) measured in a graduated volumetric container, then
tranderred to a plagic or metdlic mixing tray. The combined equa-weight or equd-volume
aiquots will be mixed together thoroughly with the trowel or hand shove.

Collected samples will be placed in labeled containers appropriate for each andyss. (Refer to
Section 2.1.4 for labeling protocols).

VOC Samples
The mos important procedure in sampling solids containing voldile organic compounds (eg.,

petroleum products or solvents) is to mantain the sample in an intact form from the time of

collection to andyss if a dl possble  This may be accomplished, for example, with

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwelﬁ
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encgpsulated core samples (in tubes) by capping the ends of the tubes and wrapping with a nor+
reective sedant such as cellophane and teflon tape, then placing in a zip-loc plastic bag with the
ar evacuated. When maintenance of an intact solid sample cannot be accomplished, the person

collecting the sample should expose the sample to the air for as short an amount of time as
possible.

For volatle condituents andlyss the collected materid should be compressed into the container
with a cdean ingrument or by hand covered with a clean, derile, disposable latex glove, to
evacuate air space. The container should be completdy filled to minimize head ar space, and
seded tightly with the container lid. The seded container should be placed indde a seded
plagtic zip-loc bag. Materids collected for pH andysis may be collected in the same manner.

All soil samples to be andyzed will be immediatedly placed into insulated chests with ice for
transport under chain-of-custody to a Nevada-certified andyticd laboratory. Soil fidd data and
sample collection intervas will be recorded on the appropriate excavation log and in the fidd
notebook during the invedigation.  Soil data will include soil color, moisture content,
condgtency, and avisud esimate of Unified Soil Classification.

Table 2-3, Section 2.8, outlines the proper amounts and containers for solids collection for

various anayses.

2.1.4 Sampleldentification and Preservation - Solids

Sample | dentification
Sample labds will be completed with a permanent waterproof marker and attached to each

laboratory sample container before each sample is collected, and will include the following
information:

= Sampleidentification

=  Sampledate

= Sampletime

=  Sample preparation and preservetive
= Anaysesto be performed

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweI§
It should not be relied upon; please consult the final report.
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=  Sample substance type
= Person who collected sample

Each sample will be tracked according to a unique sample fidd identification number assigned
when the sampleis collected. Thisfied identification number will consist of three parts:

= Sampling event sequence number
= Sampling location
= Collection sequence number

For example, hypothetical soil sample collected below the North Eveporation Pond during the
third sampling event a the fourth location sampled might be labeled: 0OBNEPOO4. Blanks and
duplicate samples will be labded in the same fashion as regular samples, with no indication of
their contents. For example, the duplicate sample to the one dated above might be labeed:
OO3NEP0O06, with documentation in the field notebook that OO3NEPOO4 and OO3NEPOO6 are
duplicate samples.

Sample Preservation
Unless othewise gpecified for paticdar andyss methods, soil samples will generdly not

require addition of preservatives. If the addition of a preservaive is required, it should be
addressed in the Sample Preservation section of the individua Work Plan.

2.1.5 Decontamination Procedures - Solids
The following is a procedure that has been recommended by the EPA Region IX for the
decontamination of sampling equipment:

= Non-phosphate detergent and tap water wash, using a brush if necessary
=  Tap-water rinse
= 0.1 N nitric acid rinse and distilled water rinse (only when sampling for metas)

* Pedicide-grade solvent (reagent grade hexane) rinse and didtilled water rinse (only when
sampling for organic compounds)

All soil collection (sampling) equipment will be decontaminated between each excavation. For
s0il sampling, disposable scoops will be used or sampling equipment will be decontaminated

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwelz
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between each sampling locetion. In generd, sampling equipment will be hand-washed with a
solution of tap water and Alconox detergent, then double-rinsed in clean tep water. The
decontamination wash should be accomplished with clean buckets, filled haf to three-quarters

full asfollows

= Bucket 1. Tap water with non-phosphate detergent such as Alconox
= Bucket 2: Clean tap water or de-ionized weter.
= Bucket 3: Clean tap water or de-ionized water.

Equipment decontamination consgs of the following generd seps.

= Removd of gross (vishle) contamination by brushing or scraping.
* Removd of resdud contamination by scrub-washing in Bucket #1,

= Rindng in Bucket #2, then ringng in Bucket #3. Change the water periodicaly to
minimize the amount of resdue carried over into the third rinse.

All washing and ringng solutions are conddered investigation derived waste and will be placed
in containers.  After use, gloves and other disposable PPE should dso be containerized and
handled as investigation derived waste.

2.2  Sediment Sampling SOP
Rationde for sdecting sediment sampling locations will be presented in each Work Plan.

2.2.1 Equipment and Insrument Calibration - Sediments
Equipment and ingtruments used for sediment sampling and fieddld monitoring include, but are not
limited to:

= pH (probe/meter)

= Photo-ionization detector (PID) (meter)

= Excavation and collection devices (e.g. hand shove, piston collector)
Manufacturer-supplied cdibration information for each fied instrument will be used as guidance
in caibrating field devices: Each fidd instrument will be calibrated prior to use and a drift check
performed after sampling is completed. The drift check will be performed usng the same

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweﬁ
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standard solutions or test used to calibrate. The purpose of the drift check is to assess the loss of
accuracy that often occurs when measurements are performed at different sample locations under
different sediment conditions and target condituent concentrations.  Instrument cdibration
information and instrument accuracy limits will be recorded in the field notebook and presented
in the Data Summary Report.

2.2.2 Fidd Parameter Measurements- Sediments
Refer to Section 2.1.2, Fiedd Parameter Measurements - Solids for QA procedures relative to
field parameter measurements for sediments.

2.2.3 SampleCadllection - Sediments

lded sediment sampling locations in flowing channes will be backwater aress if they exidt, near
the inner bank of a channd bend, near the bank in draight portions, or near pilings or other flow
obstructions. These aeas generdly have the dowest moving water for a given reech and
sediments will tend to sdtle here Sediment sampling will progress from downstream to
upstream locations in order to reduce the impact of sediment disturbance on subsequent samples
(EPA, 1995).

At each sample location, sub-samples will be collected usng one of two methods, in order of

preference:

1. Using a core boring tool or piston-type sampler to retrieve a continuous core sample from
zero to sx inches bedow ground surface a each location and mixing that core sample into a
representative composite sample, or if that method is not possible,

2. Usng a trowd or smdl hand shovd to retrieve samples at depths of two, four, and sx inches
below ground surface, and combining them into one composite sample for that location.

The piston-type hand sampler conssts of an approximately 3-inch diameter solid sted tube with
a T-handle welded to the top. The hand-held sampler is pushed and twisted into the sediments
while the plunger is drawn upwards. When the sampler is 6 inches into the sediments, it will be

dowly withdrawn.

The fdlowing is a brif summay checklis for sediment sampling, bassd on the sampling
protocol outlined above:

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dweI?
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1. Sdect the sample locetion after surface water sample has been collected. Be certain to
not collect samples from where ground surface has been disturbed, either by previous
human or anmal activity, or by where the sampler has walked.

2. Wear a new par of laex gloves prior to each sampling location. Place indelible
identifying labd on the container.

For core boring samples:

3. Push the core boring barrd straight down into the bank or exposed channd sediments to a
depth of 9x inches.

4. Trander the extracted core sample from the bard to the shdlow HDPE mixing pan by
caefully pushing out the entire solid medium in the bard, usng a gloved hand or
decontaminated instrumen.

For hand-dug samples:

5. Usng a clean trowd or smdl hand shove, dig straight down into the bank or exposed
channd sediments to depths of two, four, and six inches below ground surface. At each
depth interva, collect enough solid media to fill a dean, eght-ounce laboratory (the same
jar may be used for dl three depth intervals a one location).

6. At each depth intervd, transfer the solid medium from the jar to the shdlow HDPE
mixing pan.
Mixing and transfer:

7. Thoroughly mix the core sample or dl sub-samples together using the trowd or smal
hand shovd.

8. Usng the trowd, trandfer the resulting composte sample from the mixing pan to the
labeled laboratory sample jars. Sedl each jar with ateflon-lined lid.

9. Place each seded jar into azip-loc bag and store in an insulated ice chest.
10. Decontaminate trowel or hand shovel and mixing pan, and dispose of gloves as described
in Section 2.2.5.
If sediment is to be andyzed for volatile compounds, the samples to be andyzed for voldile
compounds should not be homogenized but rather transferred directly from the sampler into the
sample container (EPA, 1995).

2.24 Sampleldentification and Preservation - Sediments

Sample |dentification
Sample labes will be completed with a permanent waterproof marker and attached to each

laboratory sample container before each sample is collected, and will include the following

information;

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dW%lQ
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=  Sampleidentification

=  Sampledate

= Sampletime

=  Sample preparation and preservetive
= Anaysesto be performed

= Sample substance type

=  Person who collected sample

Each sample will be tracked according to a unique sample fidd identification number assgned
when the sampleis collected. This fied identification number will consst of three parts:

= Sampling event sequence number
= Sampling location
= Collection sequence number

For example, the hypotheticd sediment sample collected in the Wabuska Drain during the firgt
sampling event a the fourth location sampled might be labeled: 001WDO00O4. Blanks and
duplicate samples will be labded in the same fashion as regular samples, with no indication of
their contents.

Sample Preservation
Unless othewise specified for paticular anayss methods, sediment samples will generdly not

require addition of preservatives. The exception to this may be acid preservation for dissolved
metds if the sediment sample is liquefied and will be andyzed as a water sample.  If the addition
of a presarvative is required, it should be addressed in the Sample Preservation section of the
individuad Work Plan.

2.2.5 Decontamination - Sediments
Refer to Section 2.1.5, Decontamination - Solids Sampling for QA procedures relative to

decontamination of sediment sampling equipment.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dW%‘i]:
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2.3  Groundwater Sampling SOP

The following procedures describe standard operation procedures for collection of groundwater
samples.  Groundwater samples are typicdly discrete samples, collected for the purpose of
evduaing paamees a a paticular wdl location; as such, groundwater samples are not
composited. Paticular atention should be given to decontamination procedures, since there
exigs a high potentid for cross-contamination and equipment contamination with water

sampling.

2.3.1 Equipment and Instrument Calibration - Groundwater
Equipment and instruments used for groundwater sampling and fidd monitoring may incude,
but are not limited to:

=  Temperature/pH/conductivity (probe/meter)

= Dissolved oxygen (probe/meter)

= Groundwater level indicator (probe/audible indicator)
= Purging devices (eg. pumps or bailers)

= Sampling devices (e.g. pumps or disposable bailers)

Manufacturer-supplied cdibration information for each indrument will be used as guidance in
cdibrating fidd devices Each fidd instrument will be cdibrated prior to use and a drift check
performed after sampling is completed. The drift check will be peformed usng the same
standard solutions or test used to calibrate. The purpose of the drift check is to assess the loss of
accuracy that often occurs when measurements are performed at different sample locations under
different groundwater conditions and target condituent concentrations.  Ingtrument calibration
information and instrument accuracy limits will be recorded in the fidd notebook and presented
in the Data Summary Report.

2.3.2 Field Parameter Measurements- Groundwater

Field measurements of groundweater a monitor wells may include datic groundweter eevations,
disolved oxygen, pH, dectricd conductivity and temperature. The fidd parameter
measurements will be recorded to the accuracy dlowed by the measurement method and

equipment, with particular attention being given to proper cdibration of instruments.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dW%‘%
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Prior to sampling a each monitor wdl, the pH, dissolved oxygen, temperature, and eectrica
conductivity probe(s) will be cdibrated and the conductivity probe will be checked with a
standard (Section 2.3.1). Proper operation of the groundwater eevation probe will be checked
prior to use by immersing the probe in water to ensure the audible sgnd is produced. The
methods and minimum detection limits of the pH, dissolved oxygen, temperature, and eectrica

conductivity devices are shown below:

Table2-1. Groundwater Fidd Parameters

Parameter Method Detection Limit
Conductivity EPA 120.1, meter 1.0nE/cm
Dissolved Oxygen EPA 360.1, probe 0.1 mg/l
PH EPA 150.1, meter 0.1 standard units
Temperature Standard M ethods 212, Thermometer 0.1°C

Field parameters will be measured in one day to limit error in cdculating hydraulic gradient or
flow direction due to potentid diurnd fluctuations in groundweter devation, and will be
recorded in a bound field notebook. Measurement of fidd parameters in monitor wels will
occur in order of leest contaminated to greatest contaminated, as determined by the previous
quarter's laboratory andyticad results.  All equipment used to measure depth-to-water and other
physcd paamees in each wel will be decontaminated between wdls by washing in an

Alconox detergent solution with subsequent clean-water rinse.

2.3.3 SampleCollection - Groundwater

Fied messurements will be collected in monitor wells prior to groundweater sample collection
(Section 2.32). Monitoring wells will be purged usng dther a submersble pump or clean,
disposable Teflon bailer, depending on depth-to-water, totd depth of the well, and wel diameter.
Domestic wells will be sampled at the tap or other source on the property. The equipment and
purging method used for monitor wells will be noted on each field data sheet.

During purging, pH and dectric conductivity will be monitored with a calibrated, portable field
indrument in order to determine Sabilization of these parameters between each purged well
casing volume.  Three consecutive measurements that display dable vaues of pH and
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conductivity will be recorded prior to sampling. Stable vaue is defined as pH that does not vary
by more than 0.2 pH units, and specific conductance that does not vary by more than 10 percent
from reading to reading (EPA, 1995).

A minimum of three casng volumes will be purged from each well. If fH and conductivity have
not abilized after five caang volumes have been purged (30 minutes if the purge volume is not
known), purging will cease, a notation will be recorded in the field logbook and samples will be
collected. If a wdl is purged dry, ro sample will be collected until it has recharged to within 80
percent of its origind depth-to-water, or no more than 24 hours. For large-capacity wells,
samples may be collected after fidd parameters have dabilized, prior to the purging of three
casing volumes.

After pH and conductivity have abilized, a groundwater sample will be collected usng a
disposable Teflon bailer or discharge from the submersible pump. If samples are to be anayzed
for volatile organic compounds, a pump flow rate of less than 100 milliliters per minute is
recommended to minimize voldailization (EPA, 1995). Vids for voldile organic compound
andyss will be filled fird to minimize agration of water in the wel. The sample will be
decanted into an appropriate sample container depending on the required analyss. Both filtered
samples for dissolved metds and, for sdected monitor wels and domestic wells, unfiltered
samples for totd metds will be each collected in 500-milliliter (mL) bottles. Non-metds
samples will be collected in 1,000-mL bottles, unfiltered, with no acid preservation. Table 23,
Section 2.8, outlines sample collection containers, collection amounts, holding times, and

preservation methods for various andytes.

Sample bottles for the blank will not be triple-rinsed prior to being filled, so that any
contamination from bottles done would be detected. Immediately following collection, samples
will be placed into an insulated cooler chilled with ice to an approximate temperature of four
degrees centigrade.  The samples will then be trangported to the anaytica laboratory via
overnight mail or persond ddivery.

Table 2-3, Section 2.8, outlines sample collection containers, collection amounts, holding times,

and preservation methods for various anaytes.
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2.3.4 Sampleldentification and Preservation - Groundwater

Sample labds will be completed and attached to each laboratory sample container prior to
groundwater collection.  Strict attention will be given to ensure that each sample labd
corresponds b the collection sequence number marked on the bottle prior to sample collection.

The labdswill be filled out with a permanent marker and will indlude the following information:

»  Sampleidentification (well location)
=  Sampledate

= Sampletime

= Sample preparation and preservetive
= Anaysesto be performed

= Sampletype

= Person who collected sample

Each sample will be tracked according to a unique sample fidd identification number assgned
when the sample will be collected. Thisfied identification number consists of three parts:

= Sampling event sequence number
= Sampling location
= Coallection sequence number

For example, a hypotheticd groundwater sample collected during the third sampling event at
monitor well MW-4 would be labeled: 00BMWO004. Blanks and duplicate samples for quaity
assurance will be labded in the same fashion, with no obvious indication of their sample location
or qudity. For example, the duplicate sample to the one dated above might be labeed:
003MWD111, with a fiedd notebook note that this identification number corresponds to
003MWOQ04.

The following sample preservation methods will be followed for collected groundwater samples:

= Totd Meds A tet vid will be prepared by adding a measured volume of nitric acid
(HNO3) to a typica sample container of groundweter, to determine the amount of acid
needed to lower the pH to less than 2. The appropriate amount of HNO3 will then be
added to the sample vids prior to the addition of the sample. Check the pH by pouring a
vay andl amount of sample into the bottle cagp and checking the pH with pH paper.
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Discard the liquid in the cgp after checking the pH. Cool the sample to 4°C with ice
immediately after sample collection.

= Dissolved Meds Filter sample through a 045 micron filter usng a digposable form of
inline filter immediatdy after sample collection. Following filtration, add nitric acid to a
pH less than 2. Check the pH by pouring a smal amount of sample into the bottle cap
and checking the pH with pH paper. Discard the liquid in the cap after checking the pH.
Coal the sample to 4°C with ice immediatdy after sample collection.

= Volatile organic compounds. A test vid will be prepared by adding a measured volume
of hydrochloric acid (HCI) to a typica sample container of groundwater, to determine the
amount of acid needed to lower the pH to less than 2. The appropriate amount of HCI
will then be added to the sample vids prior to the addition of the sample. The vids will
be filled, capped, then inverted and checked for air bubbles to ensure zero headspace. If
a 1/8-inch or larger ar bubble appears, the via contents will be emptied into the
measured container, the vial discarded, and a new sample will be collected. Cool the
sample to 4°C with iceimmediately after sample collection.

Table 2-3, Section 2.8, outlines sample collection containers, collection amounts, holding times,

and preservation methods for various anaytes.

2.3.5 Decontamination - Groundwater
The following is a procedure that has been recommended by the EPA Region IX for the

decontamination of sampling equipment:

= Non-phosphate detergent and tap water wash, using a brush if necessary
= Tap-water rinse
= 0.1 N nitric acid rinse and ditilled water rinse (only when sampling for metas)

» Pedicide-grade solvent (reegent grade hexane) rinse and didilled water rinse (only when
sampling for organic compounds)

Buckets should be placed on plastic sheeting to prevent spillage to the ground, and to help keep
the decontamination area and equipment as clean as possble. The buckets should be filled half
to three-quartersfull asfollows:

Bucket 1: Tap water with non-phosphate detergent such as Liqui-Nox
Bucket 2: Clean tap water or de-ionized water.
Bucket 3: Clean tap water or de-ionized water.
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After the decontamination area is st up, equipment decontamination of soil sampling equipment
is comprised of four generd steps:

1. Removal of gross (visible) contamination. Gross contamination generdly applies to soil
sampling equipment, which may have dggnificat resdue dinging to the piece of
equipment. This can be removed by drybrushing or scraping or water rinse,

2. Removal of residual contamination. All sampling equipment used a the dte must be

cleaned prior to any sampling effort, after each sample is collected, and after the
sampling effort is accomplished. Removd of resdud contamination consds of the

following seps:

a. Place the item in the firs bucket (detergent wash) and scrub the entire surface
aea of each piece of equipment to be decontaminated. Utilize scrub brushes to
remove dl visble contamingtion. Change the water periodicdly to minimize the
amount of resdue carried over into the second rinse.

b. Place the item in the second bucket (clear water rinse — tap or deionized water)
and rinse.  Change the water periodicdly to minimize the amount of resdue
carried over into the third rinse.

c. Place the item in the third bucket (deionized or ditilled water) and repesat the
rinsng procedure. Change water as necessary.

d. Place the item on a cdean surface such as plastic sheeting to await reuse or
packaging for storage (e.g., wrapping fail).

3. Prevention of recontamination. After the decontamination process, equipment should be

dored to presarve its clean date to the extent practicd. The method will vary by the

nature of the equipment. Protection measures include covering or wrapping in plagtic or
sedlable plastic bags, or wrapping with oil-free duminum fail.

4. Disposal of wastes associated with the decontamination. All washing and rindgng
solutions are consdered investigation derived waste and should be containerized. After
use, gloves and other disposable PPE should dso be containerized and handled as
investigation derived waste.

Decontamination of purging equipment is performed between each wel by submerging and
scrubbing the outsde of the pump and associated hosing in an Alconox detergent bath, then
twice rindng the outsde of the pump in deionized water. At least five gdlons of Alconox
detergent solution and then five gdlons of delonized water are run through the internd portion of

the pump to reduce the potentia of cross contamination between wells.

All purged groundwater will be poured on the ground on-Ste and decontamination water will be
collected in approved containers and properly disposed of or recycled. For each groundwater
sampling event, the information described in Section 4.0, will be recorded.
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24  Surface Water Sampling SOP
The following procedures describe standard operation procedures for collection of surface water

samples.  Surface water samples are typicdly discrete samples, collected for the purpose
evduding paameters a a paticular locaion dong a body of water, and are not typicdly
composited. Paticular attention should be given to decontamination procedures, since there
exigs a high potentid for cross-contamination and equipment contamination with water
sampling of any kind.

24.1 Equipment and Instrument Calibration - Surface Water
Equipment and ingruments used for surface water sampling and fiedd monitoring may incude,
but are not limited to:

=  Temperature/pH/conductivity (probe/meter)

= Dissolved oxygen (probe/meter)

=  How rate (flumes or probe/meter)

= Sampling devices (e.g. pumps or disposable bailers)
=  Tapemeasure

=  Wadersor hip boots

Manufacturer-supplied cdibration information for each ingrument will be used as guidance in
cdibrating field devices Each fidd insrument will be calibrated prior to use and a drift check
performed after sampling is completed. The drift check will be peformed using the same
standard solutions or test used to cdibrate. The purpose of the drift check is to assess the loss of
accuracy that often occurs when measurements are performed at different sample locations under
different surface water conditions and target condtituent concentrations.  Ingrument cdibration
information and insrument accuracy limits will be recorded in the field notebook and presented
in the Data Summary Report.

24.2 Field Parameter Measurements- Surface Water

Fed measurements of surface water in rivers, streams, ponds, or other forms of open
containment may include some combination of dissolved oxygen, pH, dectricd conductivity and
temperature, depending on the nature of the water source. The exact types of field measurements
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will be specified in the individua Work Plan. The fidd parameter messurements will be
recorded to the accuracy dlowed by the measurement method and equipment, with particular
attention being given to proper cdibration of ingruments.

Prior to sampling, the pH, dissolved oxygen, temperature, and/or eectrica conductivity probe(s)
will be cdibrated and the conductivity probe, if used, will be checked with a standard (Section
24.1). The methods and minimum detection limits of the pH, dissolved oxygen, temperaiure,

and dectrica conductivity devices are shown below:

Table 2-2. Surface Water Field Parameters

Parameter Method Detection Limit
Conductivity EPA 120.1, meter 1.0nE/cm
Dissolved Oxygen EPA 360.1, probe 0.1 mg/l
pH EPA 150.1, meter 0.1 standard units
Temperature Standard M ethods 212, Thermometer 0.1°C

Fied parameters will be measured in one day to limit eror in cdculating flow rates due to
potentid diurnd fluctuations in river or dream devation, or in diund fluctuaions of
temperaure and dissolved oxygen.  All measurements will be recorded in a bound fidd
notebook. The physicad measurements will be recorded to the accuracy dlowed by the
measurement method and equipment, with particular atention being given to proper calibration
of ingruments. Indrument accuracy limits will be specified in the results section of the Data
Summary Report.

Measurement of field parameters in ponds or other open containment will occur in order of least
contaminated point to greatest contaminated mint, as estimated by observetion, or determined by
previous laboratory andytical results, if avalable. Fed parameters will be measured after each
sample collected, to avoid possible cross-contamination at the sample location. All equipment
used to measure physical parameters a each sampling point will be decontaminated between
points by washing in an Alconox detergent solution with subsequent clean-water rinse.

Measurements of surface water conductivity, dissolved oxygen, pH, and temperature will be
collected from two to three inches below the water surface, unless specified otherwise in the
individud Work Pan. Temperature and conductivity surface water messurements will be
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collected by placing the test cup and probe below the water surface. Measurements of surface
water pH, dissolved oxygen and eectricad conductivity will be collected by placing the probe
below the water surface, dlowing the pH vaue to dabilize, and recording the vadue. In rivers,
sreams, or ponds, care will be taken to prevent disturbance of sediment or soil dong the bank
that could roll down into the water.

Channd FHow
Channd flow will be measured with ether a cutthroat flume or Pygmy current meter.  The flume

will convey a flow of about 2.3 cubic feet per second (CFS) without overtopping. The flume
will be temporarily placed in the conveyance, leveled and dlowed to equdize flow between the
inlet and outlet prior to recording the stage in the flume. A typicd flume has a daff gage
indaled on the flume that & scaed in 0.01-foot increments. The recorded stage is converted to

flow ratesusing arating table.

An eght-inch flume will be used for flow measurements in the range from 0.2 gopm to 1000 gpm
when dite conditions permit. If lower tolerances are required, then a one to four-inch flume may

be used. The one-inch flume is capable of flow measurements down to 0.0225 gpm.

For flows greater than 2.3 CFS a pygmy current meter will be used. to determine flow rate. The
meter is a rotating dement type in which the operation is based on the proportionaity between
the velocity of the water and the resulting angular velocity of the meter rotor.

In generd, the 6/10 method will be used for measuring flow rae, whereby the veocity
measurement a 6/10 of the totd vertica depth of the channel from the channd surface is used to
measure velocity. This method applies to flow depths up to 2.5 feet deep. In deeper water the
2/10 and 8/10 method may be applied, whereby two measurements a each depth are used to
obtain an average channd veocity.

At the specified channd cross section the top width of the flowing channe will be measured then
divided into equad increments for determining incrementa channd width, depth and veocity.
The mid-point method will be used for determining average channd velocity. The product of the
width and depth provides the area for each section and the current meter yields the velocity for
the section. The sum of the increments equas the tota flow.
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2.4.3 SampleCoallection - Surface Water

Samples & each monitoring point will be collected prior to recording field parameters or
measuring  flow. Unless specified otherwise in the individud Work Pan, high-dengty
polyethylene (HDPE) bottles, supplied the analytical laboratory, will be used to collect surface
water samples.  Prior to collecting the actud lab sample, the collection bottle will be marked
with a collection sequence number, and triple-rinsed with the water source being sampled. In
moving water, the water samples will be collected dightly “upstream” of where the bottles are
rinsed, to prevent disturbed sediment from contaminating the sample.

Water samples will be collected from just below the water surface, taking care to avoid sampling
where surface debris is present. Care will aso be taken to prevent disturbance of bed sediment
or s0il dong the banks of rivers, streams, or ponds that could roll down into the water. Latex
gloves will be used to handle bottles and equipment throughout each sampling event.  The doves
will be changed between each sample point.

Sample collection containers, preparation, and preservation is outlined in Table 23, Section 2.8.
Both totad metds (unfiltered) and, dissolved metds (filtered) samples will be each collected in
500-milliliter  (mL) bottles. Non-metds samples will be collected in 1,000-mL bottles,
unfiltered, with no acid preservation. Sample bottles for the blank will not be triple-rinsed prior
to being filled, so that any contamination from bottles alone would be detected.

The following is a brief summary checklig for surface water sampling, based on the sampling
protocol described above:

1 Locate accessible portions of the body of water where access and sampling activities
creste minimal disturbance to the water that will be sampled. In streams and rivers,
flowing water is required for sampling.

2. Wear a new par of latex gloves prior to each sampling point. Place an inddible
identifying mark or labd on the contane. HIl contaner directly by carefully
submerging the mouth of the container two to three inches below the water surface.
In flowing water, sample into the flow, with the body of the container and hand
downstream of bottle mouth. Adjust the container position as needed to obtan a
nearly full container (a small head- space may remain).

3. Thoroughly rinse container, dumping out downsream of where sample will be
collected. Repeat two more times.
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4, Unfiltered Samples.  Coallect the sample in same manner as #2, rinse the cap in flow
or just below water surface, sed the container, and wipe off the outsde with a clean

paper towe!.

5. Filtered Samples. Coallect the sample in the same manner as #2, and perform steps #2
and #3 for an additiond empty bottle to filter into. Using an in-line pump with a new
0.45-micron filter and new ling, carefully filter the water from the full bottle into the
empty one. Perform this activity away from the body of water, taking care not to
dlow unfiltered water present on surface exteriors to enter the filtered water bottle.
Use a fresh par of gloves for the filtering procedure. Replace the cagp, sed the
container, and wipe off the outside with a clean paper towd.

6. Messure and record flow, pH, conductivity, and temperature, as appropriate.

Preserve al samples as appropriate, compete documentation, package and ship or
transport samples.

Table 2-3, Section 2.8, outlines sample collection containers, collection amounts, holding times,

and preservation methods for various anaytes.

24.4 Sampleldentification and Preservation - Surface Water

Sample labes will be completed and attached to each laboratory sample container after each
sample is collected, to avoid saturation of the labels during water collection. Strict attention will
be given to ensure that each sample label corresponds to the collection sequence number marked
on the bottle prior to sample collection. The labes will be filled out with a permanent marker
and will indude the following information:

= Sampleidentification (well location)

=  Sampledate

= Sampletime

= Sample preparation and preservetive
= Anaysesto be performed

=  Sampletype

= Person who collected sample

Each sample will be tracked according to a unique sample fied identification number assgned
when the sample will be collected. Thisfidd identification number consists of three parts:
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Sampling event sequence number
Sampling location
Collection sequence number

For example, a hypotheticadl sample collected at the Yerington Fit Lake during the third sampling
event a the first location sampled would be labeled: 003YPLOO1. Blanks and duplicate samples
will belabeled in the same fashion, with no indication of their contents (Section 2.6).

The following sample preservation methods will be followed for collected surface water

samples.

Totd Metds A test vid will be prepared by adding a measured volume of nitric acid
(HNOs) to a typicd sample container of groundwater, to determine the amount of acid
needed to lower the pH to less than 2. The gppropriate amount of HNOs will then be
added to the sample vds prior to the addition of the sample. Check the pH by pouring a
very sndl amount of sample into the bottle cap and checking the pH with pH paper.
Discard the liquid in the cagp after checking the pH. Cool the sample to 4°C with ice
immediatdly after sample collection.

Dissolved Metds Flter sample through a 0.45 micron filter usng a digposable form of
inline filter immediatdy after sample collection. Following filtration, add nitric acid to a
pH less than 2. Check the pH by pouring a smal amount of sample into the bottle cap
and checking the pH with pH paper. Discard the liquid in the cap after checking the pH.
Cool the sampleto 4°C with iceimmediately after sample collection.

Volatle organic compounds. A test vid will be prepared by alding a measured volume
of hydrochloric acid (HCI) to a typicd sample container of groundwater, to determine the
amount of acid needed to lower the pH to less than 2. The gppropriate amount of HCI
will then be added to the sample vids prior to the addition of the sample. The vids will
be filled, capped, then inverted and checked for air bubbles to ensure zero headspace. If
a 1/8-inch or larger ar bubble appears, the viad contents will be emptied into the
measured container, the vid discarded, and a new sample will be collected. Cool the
sample to 4°C with iceimmediately after sample collection.

Table 2-3, Section 2.8, outlines sample collection containers, collection amounts, holding times,

and preservation methods for various anaytes.
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2.4.5 Decontamination Procedures- Surface Water Sampling

For surface water sampling, dl sampling equipment will be digposable or one-time use, with the
exception of the in-line pump.  Although the pump should not normaly come in contact with
water, decontamination of the pump between sample locations will occur using decontamination
water dedicated for the pump. For decontamination of pumps and field instruments, refer to
Decontamination Procedures for groundwater (Section 2.3.5).

25  Air Sampling SOP
Therationdefor arr quaity sampling is presented in the Fugitive Dugt Work Plan.

25.1 Equipment and Calibration - Air
In generd, equipment and instruments used for air sampling and monitoring may include, but are
not limited to:

=  Temperature (sensor/meter)
= QOrganic carbon vapors (e.g., Photo-ionization detector)
= Qutdoor ar sampling devices (e.g. persona ar pumps, PM-10 samplers)

Manufacturer-supplied cdibration information for each indrument will be used as guidance in
cdibrating fiedd devices Each fidd insgrument will be calibrated prior to use and a drift check
performed after sampling is completed. The drift check will be performed usng a volumetric
rate method and/or gas standards used to cdibrate. The purpose of the drift check is to assess the
change in flow or the loss of instrument sengtivity that often occurs when measurements are
peformed a different sample locations under different ambient ar conditions and target
condituent concentrations.  Ingrument cdibration information and ingrument accuracy limits
will be recorded in the field notebook and presented in the Data Summary Report.

During cdibration, a closure plate perforated with a number of circular orifices is connected to
the inlet of the sampler. The pressure drop across this orifice plate provides a measure of
ingrument ar flow rate a any time. This pressure drop may be indicated by a rotameter,
manometer, or other pressure-responsive device traceable to an NIST cetified standard (EPA,
1999). All sampler filters must be visudly inspected for defects, and defective filters must be
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rgected if any are found. Batches of filters containing numerous defects should be returned to
the supplier.  Specific defects to look for are pinholes, loose materid, non-uniformity or
symmetry, or discoloration.

2.5.2 SampleCollection - Air

Sampling and monitoring will be conducted according to the Nevada Ambient Air Qudlity
Monitoring Guiddines issued by the NDEP/Bureau of Air Qudity and published EPA guidance
and procedures for State and Loca Air Monitoring Stations (SLAMS).

Collection and anadyss methods may be either manud or automated (andyzers). For SO ,
particulates, and lead, the reference method for each is a unique manua method that is
completdly specified in 40 CFR Part 50 (Appendices A, B, and G respectively) (EPA, 1998c).
Revised requirements for ambient air quality reference methods for particulate ar sampling are
provided in 40 CFR Parts 53 and 58. Inddlaion of ar sampling devices and equipment is
covered in Section 6.3.

The following information will be obtained from al ar sampling ectivities

= Sampler identification

* Rundaeandtime

=  Typeof sampler and modd
= Elgpsed run time (minutes)
= Actud flow rate (m?/min)

= Standard flow rate (n*/min)
= Cdlibration methods

= Minimum detection limit

= Maximum detection limit

= Filter serid number

= Grossfilter weight (g)

=  Taefilter weight ()

= Net weght (g)

= Paticulate concentration (ug/nT)
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The reference method for PM1p sampling will follow NDEP guidance. Additioral guidance is
given in 40 CFR Part 50, Appendix J and implemented in the "Qudity Assurance Handbook for
Air Pollution Measurement Sysems, Volume 11" Section 211 and in the "Quaity Assurance
Guidance Document 2.11, Monitoring PMio in Ambient Air Usng a High-Volume Sampler
Method". The following procedure is recommended by NDEP and EPA (1999) for air sampling
usng a PMjo highrvolume air sampler, to be modified for the mid volume samplers to be used a
the Y erington Mine Site:

1 Perform a laboratory check to determine if the sampler is operationad. Turn on the
sampler and observe the vacuum motor performance and shift the recorder response

(if so equipped).

2. Caefully transport the sampler to the fidd dte Following manufacturer's
indructions, carefully assemble the base and inlet of the sampler. The sampler must
be bolted down to a secure mounting surface. Refer to Section 6.3 of this QAPP for
specific sampler ingtdlation procedures.

Check al tubing and power cords for crimps, cracks, or breaks.

Plug the power cord into a line voltage outlet. The use of waterproof interlocking
electricad connectors is recommended to ensure operator safety and to avoid shorts or
power interruptions.

5. Turn on the sampler and make sure thet it is dill working properly. Investigate and
correct any mafunctions before proceeding. Operate the sampler for approximately
30 min to ensure that the motor brushes are properly seated and that the motor is
operating a full performance.

6. Paform a multipoint flow-rate cdlibration, as described in the ingrument cdibration
manua. Do not make any change or adjusment on the sampler flow indicator after
cdibraing.

7. Remove the cdibrating orifice Mount the filter sheet in the filter holder teking care
not to lose any of the fiber. Clamp it in place by means provided. Sed into place
ease by facing the smooth Sde into the housing if there is a difference in texture. If
the filter holder is separate from the sampler, mount the holder on the intake port,
making sure that the coupling gasket isin place and that it istight.

8. Pace the sampler in the postion and location caled for in the test, which is with the
filter face up, in a horizontd plane, and indde a housng. The dimensons and
clearances specified are intended to provide uniformity in sampling practice.

0. Start the sampler motor and record the time and date. Note the temperature and
barometric pressure. Read the flow-rate indicator and record this reading and the
corresponding flow rate as read from the calibration curve. An dectric clock should
be connected to the same line as the motor S0 as to detect any loss of test time due to
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power interruption. A continuous record of the sampling flow rate and sampling time
can be obtained by the use of a continuous pressure (or flow rate) recorder.

10.  Allow the sample to run for the specified length of time, which is commonly 24 h, £1
h. During this period severd readings of flow rae, temperatures, barometric
pressure, and time should be taken if this is feasble. A find sat of reading is taken a
the end of the test period. If only initid and find readings are made, assume tha
change of readings is linear over the period of test. Intermediate readings will
improve the accuracy of volume measurement.

11. At the end of the sampling period, record al find readings. Remove the filter from
the mount very carefully so as not to lose any of the fiber materid or collected
paticulate matter. Fold the filter in hdf upon itsdf with the collected materid
enclosed within.  Place the folded filter in a clean tight envelope or metd container
and mark it for identification.

PMo filters will be weighed prior to and after sampling and after they have been dlowed to
equilibrate to temperature (between 15 and 30 °C) and humidity (20 to 45 percent) for 24 hours.
An NDEP cetified laboratory will peform the chemica anadyses of the particulate matter
collected on the filters on a quarterly bass. Paticulate matter will be anadyzed for metds using
the X-Ray Huorescence (XRF) Air Flter Andyss with the exception of beryllium, which must
be andyzed usng atomic absorption andyds.  Teflon filters will be used to fecilitate XRF
gpectroscopy for metds andyss.

The accuracy of mid-volume PM1o samplers is assessed by auditing the flow rate of each sampler
with an orifice trandfer standard. Then the corrected sampler flow rate without an orifice transfer
gandard is compared to the design flow rate. Refer to the manufacturers operation manua for
cdibration methods specific to each PM 1o sampler.

Sampling Periods and Frequency
Sampling will conform with the gxth-day particulate sampling schedule consstent with NDEP

guiddlines Each sampler will be operated for 24 hours a least every desgnated sixth day
throughout the year. For continuous ambient ar quality monitoring data, a least 45 minutes of

vaid observations are required to represent an hourly average. Running averages of more than
one hour will require vdid observations for a least 75 percent of the hours in the averaging
period.
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Particulate Concentration
Mid-volume PMip; sampling cdculaions will conform to the "Qudity Assurance Guidance

Document 2.11, Monitoring PMio in Ambient Air Usng a High-Volume Sampler Method" or
Section 211 of the "Qudity Assurance Handbook for Air Pollution Measurement Systems,
Volume 1l, Ambient Air Specific Methods (Interim Edition).” The concentration of PMjq in the
ambient air is computed as the totd mass of the collected particles divided by the volume of ar
sampled.

The measured concentrations from al samplers will be reported including, as applicable, the
percentage difference in concentrations between any two or more co-located samplers for

concentrations above 80 ng/nt.

The current 24-hour PM1p standard has been revised, based on the 3year average of the 99th
percentile of 24-hour PM1o concentrations a each sampling location. The current annua PM1g
gandard of 50 nym3 is met when the 3-year average of the annud aithmetic mean PMqg
concentrations a each monitor within an area is less than or equa to 50 nmym3, with fractiond
parts of 0.5 or greater rounding up (NDEP 2000).

2.5.3 Sampleldentification and Preservation - Air

All collected samples must be caefully removed from the monitoring device ad placed in
seded, nonreective containers.  If the container is for ar sample filters, it should be seded by
placing a piece of tape or a dticker over the top and bottom to avoid accidental opening of the
container. The tape or sticker should act as a custody sed, and be labeled with the date, time,
and initids of the fiedd personnd. This dicker must adhere firmly to ensure that it cannot be
removed without destruction. If the air sample container is a closed plagtic bag of the sampled
ar itdf, the same procedure will be followed, usng an adhesve custody sed over the bag

closure,

Sample labds will be completed and attached to each laboratory sample container prior to
callection of the sample. The labes will be filled out with a permanent marker and will include
the following information:
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=  Sampleidentification

=  Sampledate
= Sampletime
= Anaysesto be performed
=  Sampletype

= Person who collected sample

Each sample will be tracked according to a unique sample fidd identification number assgned
when the sample will be collected. Thisfield identification number conssts of three parts:

= Sampling event sequence number
=  Sampling location
= Collection sequence number

For example, a hypotheticadl sample collected dong the west edge of the Sulfide Tallings during
the third sampling event at the fourth location sampled would be labeed: 003STWO004. Blanks
and duplicate samples will be labded in the same fashion, with no indication of ther contents
(Section 2.6).

Sedled containers with air sample filters or bags of ar should be placed indgde an ice chest, with
no ice. The presence of ice would cool the bags, dlowing potentia condensation, or may alow
moisture to enter the filter containers, both undesirable occurrences. Seded plastic bags of
sampled ar should be filled to less than full capacity to dlow for expanson and contraction of
the ar and bag in case the samples are transported to a different elevation. This procedure will
avoid potentid burgting of the bag.

2.5.4 Decontamination Procedures- Air
All ar sampling equipment will be cleaned between sampling events.  Parts of mid-volume air

samplers that have been exposed to sampled ar flow will be cleaned in accordance with the
manufacturers indructions.  Tubing on persond air samplers will be replaced with new tubing.
Fresh ar will be dlowed to run through probes and meters in accordance with the manufacturers
ingructions, and for a period of not less than two minutes.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dW%?
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY DRAFT QUALITY ASSURANCE PROJECT PLAN

2.6  Duplicate Samples and Blanks- All Sampling
The following sub-sections describe duplicate samples, rinsate blanks, and fidd and trip blanks

that are prepared for the purpose of quality assurance.

2.6.1 Duplicate Samples

Duplicate samples will be collected a a frequency of one per every 10 samples for eech andysis.
Duplicate samples will be collected by filling the containers for each andyss a the same time
the origind sample is collected. In generd, duplicate samples will be collected in the same
manner as regular samples. For quadlity assurance purposes, duplicate samples will be labded in
the same fashion as regular samples, with no indication that they are QC samples. Each sample
from a duplicate set will have a unique sample number labeled in accordance with the
identification protocol, and the duplicates will be sent “blind” to the lab.

Each sample from a duplicate set will have a unique sample number labeled in accordance with
the identification protocol, and the duplicates will be sent “blind’ to the lab. For example, a
duplicate sample to OO3NEPOO4 might be labded OO3NEPO06, with documentation in the field
notebook that and 003NEPOO6 are duplicate samples.

Voldtile Condituentsin Soil
Samples collected for anadlyss of volatiles (eg., petroleum or solvents) from excavations will be

collected with a clean trowd and divided dong each sde of the trowd (left and right) into two
separate sample container's. Samples collected from point sampling locations will be removed

from the collection device (eg., split-spoon or probe casing) and divided in haf verticdly over
the interval to be collected for andyss These methods are employed to minimize voldilization
of voldile condituents that occurs during mixing.

Non-volatile Condituents in Soil
Samples collected for anaysis of non-volailes from ether excavetions or point sample locations

will be collected in the same manner as previoudy described, then thoroughly mixed in a shdlow
plagic or metdlic mixing tray with the trowd or hand shovel and trandferred from the tray to

Separate sample containers.
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2.6.2 Equipment Rinsate Blanks

In generd, equipment rinsate blanks will be collected when reusable, non-disposable sampling
equipment (eg., water level probe) are being used for the sampling event. A minimum of one
equipment rinsate blank is prepared each day when equipment is decontaminated in the field.

Equipment rinsate blanks will be collected to evduae fidd sampling and decontamination
procedures by pouring laboratory-grade, certified organic-free water over the decontaminated
sampling equipment. One equipment rinsate blank will be collected per matrix (eg., soil,
groundwater, etc.) each day that sampling equipment is decontaminated in the fied. Equipment
rinsate blanks will be obtained by passng water through or over the decontaminated sampling
devices used that day. The rinsate blanks that are collected will be andyzed for the same
andytes as norma samples. The equipment rinsate blanks will be preserved, packaged, and
seded in the manner described in Sctions 2.6 and 5.1. A separate identification sample number
will be assigned to each rinsate blank, and it will be submitted blind to the laboratory.

2.6.3 Fiddand Trip Blanks

Field blanks will be collected to evaluste whether contaminants have been introduced into the
samples during the sampling procedures. For groundwater or surface water samples, field blanks
will be crested by pouring laboratory-grade de-ionized or certified organic-free water into a
sampling container a one of the sampling points. For soil or sediment samples, fidd blanks will

be crested by transferring a known source of uncontaminated solid (eg., commercid Serilized
soil) into a sampling container a one of the sampling points. Fied blanks will be collected a a
frequency of one per every 20 samples, with aminimum of one blank for less than 20 samples.

The exact same collection procedures will be used for preparation of field blanks as was used for
regular sampling. The field blanks that are prepared will be andyzed for the same analytes as
regular samples.  The fidd blanks will be preserved, packaged, and seded in the manner
described in the appropriate section for the type of medium being prepared. A separate
identification sample number will be assgned to each blank, and it will be submitted blind to the
|aboratory.
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Trip blanks will be prepared to evaduate if the shipping and handling procedures are introducing
contaminants into the sample sream and if cross contaminaion in the form of migration has
occurred among the collected samples. Groundwater and surface water trip blanks will be
prepared by pouring distilled or de-ionized solvent free water into 40 milliliter (ml) vias prior to
ariving a the dte, seding the vids and then trangporting them to the ste. Soil and sediment trip
blanks will be prepared by transferring a known source of clean, uncontaminated solid into a

four-ounce jar, and seding the lid.

The sedled trip blanks are not opened in the field and are shipped to the laboratory in the same
insulated chest with the regular samples collected for andyses.  The trip blanks will be
preserved, packaged, and sealed in the manner described in the appropriate section for the type
of medium being prepared. A separate identification sample number will be assgned to each trip
blank and it will be submitted blind to the laboratory. Trip blanks will be collected a a
frequency of one per sampling event per type of matrix, whether that event occurs over one day

or severd days.

2.7  Traning and Certification - Field M ethods and Procedures

Appropriste education and traning are integrd to any sampling or monitoring program that
seeks to obtain relidble data Personnel assigned to fidd sampling or monitoring activities are
expected to have met the educational, work experience, and training requirements for the
paticular type of sampling or monitoring. In some cases, fidd activities require specific
cetification. Records on personne quaifications and training should be maintained and should

be accessible for review during dl activities.

In generd, training and certification for ar, water, and soil monitoring and sampling is not
required in the State of Nevada  However, Phase | Environmentd Site Assessments and
Underground Storage Tank closure and assessment work in the dtate of Nevada requires
oversight by a Nevada Certified Environmental Manager.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dw"'él%
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY DRAFT QUALITY ASSURANCE PROJECT PLAN

Hedth and Safety Training
Subcontractor personnd working on any Atlantic Richfidd mine dte or associated Ste or facility

must have successfully completed training appropriate for the working conditions.  This may

include some combination of:

= Hazardous waste Ste operations in accordance with the Occupationd Safety and Hedth
Adminigration (OSHA) Hazardous Wase Opedaions and Emergency Response
(HAZWOPER) requirements specified in 29 CFR 1910.120(e) and 8 CCR 5192(e); and

= Mine operations safety in accordance with the Mine Safety and Hedth Adminigration
(MSHA) Mine Act, Sections 115 and 302.

Specific Hedth and safety training is beyond the scope of this QAPP, and is covered in the Site
Hedth and Safety Plan and in Job Safety Analyses specific for each Work Plan.

2.8  Summary of Sample Collection and Storage Parameters
For each type of media sampled, there are gpecific containers, preservatives, and storage
conditions that are required. The following table summarizes the necessary containers, amount

needed for analysis, maximum hold time, filtering and preservatives, and storage temperature.
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Table 2-3. Summary of Sample Collection and Storage Par ameters
Amount | Minimum f
Parameter for _ fiIIec_j cont. | Filtering l'il/l;g'_qul:nrg terﬁtp?erraia%l?re Preservatives
Analysis size
Groundwater and Surface Water
Volatile Organic 5mL (3) 40-mL None 14 days 4°C HCI to pH<2
Compounds (including glassvids
Total Petroleum Hyd.)
Semi-volatile Organic 1,000mL | (2) 1-liter None 14 days 4°C None
Compounds amber glass
Total Dissolved Solids; 1,000 mL | 1,000 mL None 7 days 4°C None
Total Solids HDPE
Sulfate, Chloride, 500 mL 1,000 mL None 28 days 4°C None
Bromide, Flouride HDPE
Total Organic Carbon 100 mL 358 |21EL None 28 days 4°C HCl to pH<2
250 mL 48 hours 4°C H,S0,4 to
Phosphorous HDPE None pH<2
48 hours 4°C None
Nitrate 100 mL |%|5|§ F';nEL None 7 days 4°C H,S0, to
pH<2
Variesper | 500 mL 6 months* | 4°C HNO; to pH<2
Total Metals metal HDPE None
Dissolved Metals Variesper | 500 mL 0.45 mm 6 months* 4°C HNOj; to pH<2
metal HDPE
Anions-genera Variesper | 250 mL None Varies per 4°C None
anion HDPE anion
Acidity/ Alkalinity 100/200 500 mL None 14 days 4°C None
mL HDPE
Soil and Sediment
Volatile Organic 0.65kgor | 8-ounce None 14 days 4°C None
Compounds (including 8 ounces glassjar
Total Petroleum Hyd.)
Semi-volatile Organic 0.65kgor | 8-ounce None 14 days 4°C None
Compounds 8 ounces glassjar
Acid-Base Accounting 2. kgor 1-gdlon None N.A. 4°C None
05gdlon | plastic
NPK, Sodium 1. kgor 1-gdlon None N.A. 4°C None
Absorption ratio 0.25¢d. plastic
Metals Variesper | 8-ounce None 6 months 4°C None
metal glassjar
Whole Rock Analysis 2. kgor 1-gdlon None N.A. 4°C None
05gdlon | plastic
Meteoric Water Mobility | 5galon 5-gdlon None None 4°C None
plastic
Air
Particulate Matter (PM) | Filter Solid None 7 days Ambient None
plastic temp.
Gas 1liter Tevlarbag | None 3 days** Ambient None
temp.
* Aqueous: Mercury= 28 days; Chromium V1= 24 days NPK= Nitrogen, Phosphorous, and Potassium
Solid: Mercury=28 days, Chromium VI1=1 month ** Sulfur compounds =24 hours
HDPE= High-density polyethylene N.A.= Not applicable

HNO3= Nitric acid
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SECTION 3.0
LABORATORY METHODS AND PROCEDURES

The choice of andyticd methods will be influenced by peformance criteriay Data Qudlity
Objectives, and regulatory criteria. Once the decison has been made on methods and detection
limits to be employed and andyses are underway, the laboratory monitors the precison and
accuracy of the results of their andytica procedures through analyss of QC samples. Internd
laboratory QC consst of matrix spike andyses, blanks, and matrix spike duplicate anayses.
Fied QC conggt of rinsate blanks, field and trip blanks, and duplicate samples. The laboratory
will andyze both internd and field QC preparations.

3.1  Soil and Sediment Analysis

Collected soil and sediment samples will be andyzed by a Nevada-licensed |aboratory. Soil and
sediment analyses methods and detection limits are liged in Table 3-1, Section 3.7. Depending
on the naiure of activities associated with a particular mine unit or area, or previous investigation
results, soil or sediment samples would be submitted for Ilaboratory andyss of some
combination of:

= Totd petroleum hydrocarbons (TPH)

» Dissolved and/or totdl metas

n pH

= Add-base accounting (ABA)

= Net Acid Generation (NAG) potentia

= Meteoric Water Mobility Procedure (MWMP) Profilel
= Agriculturd chemigry

Samples specified for agriculturd chemistry evdudion will be submitted to a laboratory
experienced in the evduation of soils for use as a growth medium. The samples will be tested
for a leadt the fallowing values:

= Nitrogen, Phosphorus, and Potassum (NPK)
= Boron and Chlorine
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= Cdcium, Magnesium and Sodium
= Sodium Absorption Rétio (SAR)

Table 2-3, Section 2.8 provides the soil sample minimum collection quantities that are required
for laboratory andysis.

3.2  Ground and Surface Water Analysis

Laboratory methods and detection limits for analyses of groundwater and surface water samples
will be conducted in accordance with Tables 32 and 3-3, respectively. Groundwater and surface
water samples will be andyzed for some combination of the following, depending on the nature
of activities associated with a particular mine unit or area, documentation of spills or rdleases in

that area, regulatory requests, or previous investigation results:

* Dissolved and/or totdl metas
= Voldile Organic Compounds (including TPH)
=  Sami-volatile Organic Compounds

= Sulfae

= Nitrate

=  Chloride
»  Acidity

= Alkdinity
= Hardness

= Totd dissolved solids

An NDEP-certified laboratory will perform al |aboratory analyses.

3.3 Air Analyss
Laboratory methods and detection limits for andyses of ar samples will be conducted in

accordance with Table 34, Section 3.7. Meteorologica data that is either collected from on-gte
daions or from off-dte gations may be combined with ar sampling results to assess the impact
to ar quality downwind of certain sources. Air samples will be andyzed for some combination

of the following, depending on the nature of activities associated with a particular mine unit or
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area, documentation of arborne dust in that area, regulatory requests, or previous investigation
results:

= Meads
= Paticulate Matter (PM19)

PMyo filters will be weighed prior to and after sampling, after they have been dlowed to
equilibrate to temperature (between 15 and 30 °C) and humidity (20 to 45 percent) for 24 hours.
An EPA-cetified laboratory will peform the chemicd andyses of the particulale matter
collected on the filters on a quarterly bass.  Particulate maiter will be anadlyzed for metds usng
the X-Ray Huorescence (XRF) Air Filter Andyss with the exception of beryllium, which mugt
be andyzed usng atomic absorption andyss.

34  DataPackage and Reporting Format
The generd reporting format for laboratory data packages submitted for data validation may

congg of the following sections:

= Casenarative,

= Chain-of-Custody documentation;

= Summary of results for environmental samples (including quantitetion limits);
= Summary of QA/QC reaults; and

= Raw data

As requested, the laboratory will make available for incluson in their data package the following
information:

= Standard Operating Procedures (SOPs)

=  Standard Methods used

= Cdibration standards and concentrations used

= Description of matrix blanks, replicates, and other QA/QC procedures
= Destription of adaptations or modifications of a*“standard” method

= Referencesto proceduresin other text
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3.5 Laboratory QA Requirements- All Analyses

Laboratory sample preparation procedures should be described and standard methods cited and
used where possble The sampling containers, condition of samples received, holding times,
holding conditions, number and types of dl QA/QC samples to be prepared and andyzed,
percent recovery, and name of the laboratory that will perform the analyses need to be
specificdly referenced.

SOPs provided by each laboratory will be double-checked by Atlantic Richfidd to ensure they:
ae consgent with organizational practices, can serve as training ads, provide ready reference
and documentation of proper procedures, reduce work effort; reduce error occurrences in data;
and improve data comparability, credibility, and defenshbility. The SOPs should be sufficiently
clear and written in a step-by-step format to be readily understood by a person knowledgeable in
the genera concept of the procedure.

SOPs should follow the guidance document Guidance for the Preparation of Standard Operating
Procedures EPA QA/G-6. Copies of this document are available through the QAD office as well
as the QAD Homepage (http://es.epa.gov/ncerga).

3.6 QC Requirements- All Analyses

Laboratories will andyze dl submitted fidd QC duplicates and blanks. For rinsate blank
preparation, refer to Section 2.6. A minimum of one rinsate blank is prepared each day when
equipment is decontaminated in the fidd. Field blank and trip blank preparation is also covered
in Section 26. A minimum of one fidd blank is prepared for every 20 samples. A trip blank is
required for each sampling event. These blanks are submitted "blind" to the laboratory,
packaged like other samples and each with its own unique identification number. In addition to
fiddd QC, laboratories will prepare and andyze internd QC spikes and blanks according to the
laboratory’ s typica QC schedule.

3.7  Methods and Detection Limits- All Analysis
Andyss methods and detection limits for the various matrices are provided in the following
tables:
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»  Soil and sediment andlyses: Table 3-1
=  Groundwater: Table 3-2

=  Surfacewater: Table 3-3

= Air: Table3-4

Table3-1. Laboratory Methods And Detection Limits For Soil And Sediment Analyses
Parameter or Analyte Phase* Method D?_tiefnti'fn Units
Aluminum — ICP-OES Solid SW — 846 6010A 0.05 mg/Kg
Antimony —ICP-M S Solid SW — 846 6020 1 mg/Kg
Arsenic—ICP-M'S Solid SW — 846 6020 1 mg/Kg
Barium—ICP-M S Solid SW — 846 6020 1 mg/Kg
Beryllium—ICP-M S Solid SW — 846 6020 1 mg/Kg
Boron — ICP-OES Solid SW — 846 6010A 0.05 mg/Kg
Cadmium—ICP-M'S Solid SW — 846 6020 1 mg/Kg
Cacium—ICP-OES Solid SW — 846 6010A 0.1 mg/Kg
Chromium—ICP-M S Solid SW — 846 6020 1 mg/Kg
Cobalt —ICP-M S Solid SW — 846 6020 1 mg/Kg
Copper —ICP-M S Solid SW — 846 6020 1 mg/Kg
Iron — ICP-OES Solid SW — 846 6010A 0.05 mg/Kg
Lead—ICP-MS Solid SW — 846 6020 1 mg/Kg
Magnesium — ICP-OES Solid SW — 846 6010A 0.1 mg/Kg
Manganese — ICP-M S Solid SW — 846 6020 1 mg/Kg
Mercury —AA Cold Solid SW - 846 7471 0.05 mg/Kg
Vapor
Molybdenum ICP-M S Solid SW — 846 6020 1 mg/Kg
Nicke —ICP-M S Solid SW — 846 6020 1 mg/Kg
Potassium — |CP-OES Solid SW — 846 6010A 05 mg/Kg
Sdenium—ICP-M S Solid SW — 846 6020 1 mg/Kg
Silver —ICP-MS Solid SW — 846 6020 1 mg/Kg
Sodium — ICP-OES Solid SW — 846 6010A 0.1 mg/Kg
Thallium—ICP-M S Solid SW — 846 6020 1 mg/Kg
EPA 8015 Mod
I&?ﬁ Oﬁrg(')ﬁ‘;m Solid EPA 8020 10 mg/Kg
EPA 413.1; 418.1
I"Ati'i fg?g‘gfr’:e Metals Solid SW — 846 3050A - -
\C/g'rﬁggu%%m'c Solid EPA 8240 01 mg/Kg
Vanadium—ICP-M S Solid SW — 846 6020 1 mg/Kg
Zinc—ICP-MS Solid SW — 846 6020 10 mg/Kg
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Table3-2. Laboratory Methods and Detection Limitsfor Groundwater Analyses

Parameter or Analyte Phase* Method Ditiercnti'fn Units
Alkalinity Total Total & Dissolved SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Bicarbonate Total & Dissolved SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Carbonate Total & Dissolved SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Hydroxide Total & Dissolved SM 2320 B 1.0 mg/l (as CaCOs)
Aluminum — ICP-OES Total & Dissolved EPA 200.7 0.05 mg/l
Antimony —ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Arsenic—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Barium—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Beryllium—I1CP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Boron — |CP-OES Total & Dissolved EPA 200.7 0.05 mg/l
Cadmium—-ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Calcium - ICP-OES Total & Dissolved EPA 200.7 0.1 mg/l
gn'rgrrfaetgg'rgghy Total & Dissolved EPA 300.0 05 my
Chromium—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Cobalt—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Copper —ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
E#g::aetééfa%hy Total & Dissolved EPA 300.0 01 mg/
Hardness, as CaCO3 Total & Dissolved SM 2340 C 0.1 mg/l (as CaCO3)
Iron —ICP-OES Total & Dissolved EPA 200.7 0.05 mg/l
Lead—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Magnesium — |CP-OES Total & Dissolved EPA 200.7 0.1 mg/l
Manganese —ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
\'\;'aeégfry —AA Cold Total & Dissolved EPA 2451 0.0002 mgl
Molybdenum -ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Nickel —ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
gg{g‘;&ogr'afh’; Total & Dissolved EPA 300.0 0.05 mg/l N
pH Total & Dissolved SM 4500 H+B 1 pH Units
pH - Temperature Total & Dissolved SM 4500 H+B -- °C
Potassium — |CP-OES Total & Dissolved EPA 200.7 0.5 mg/l
Sdenium—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Silver—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Sodium — ICP-OES Total & Dissolved EPA 200.7 0.1 mg/l
g‘lf]':jtrﬁa;c')gfaphy Total & Dissolved EPA 300.0 02 mg
Suspended Solids Total & Dissolved SM 2540 D 5 mg/l
Thallium-ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Total Dissolved Solids Total & Dissolved SM 2540 C 10 mg/l

EPA 8015 Mod
L‘;f:: Peroleum Tota EPA 602 or 624 01 mg/
EPA 413.1; 418.1
Turbidity Total & Dissolved SM 2130 B 0.1 NTU
Vanadium—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
\ég'n"f")'gu%%m'c Tota EPA 8240 01 mg/
Zinc—ICP-M S Total & Dissolved EPA 200.8 0.005 mg/l
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Table 3-3. Laboratory Methods and Detection Limitsfor Surface Water Analyses

Parameter or Analyte Phase* Method Ditiercnti'fn Units
Alkalinity Total Total & Dissolved | SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Bicarbonate Total & Dissolved | SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Carbonate Total & Dissolved | SM 2320 B 1.0 mg/l (as CaCOs)
Alkalinity/Hydroxide Total & Dissolved | SM 2320 B 1.0 mg/l (as CaCOs)
Aluminum — ICP-OES Total & Dissolved | EPA 200.7 0.05 mg/l
Antimony —ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Arsenic—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Barium—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Beryllium—I1CP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Boron — |CP-OES Total & Dissolved | EPA 200.7 0.05 mg/l
Cadmium—-ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Calcium - ICP-OES Total & Dissolved | EPA 200.7 0.1 mg/l
gn'rgrrfaetgg'rgghy Total & Dissolved | EPA 300.0 05 my
Chromium—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Cobalt - ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Copper —ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
E#g::aetééfa%hy Total & Dissolved | EPA 300.0 01 mg/
Hardness, as CaCO3 Total & Dissolved | SM 2340 C 0.1 mg/l (as CaCO3)
Iron —ICP-OES Total & Dissolved | EPA 200.7 0.05 mg/l
Lead—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Magnesium — |CP-OES Total & Dissolved | EPA 200.7 0.1 mg/l
Manganese —ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
\'\;'aeégfry —AA Cold Total & Dissolved | EPA 245.1 0.0002 mgl
Molybdenum -ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Nickel —ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
gg{g‘;&ogr'afh’; Total & Dissolved | EPA 300.0 0.05 mg/l N
pH Total & Dissolved | SM 4500 H+B 1 pH Units
pH - Temperature Total & Dissolved | SM 4500 H+B -- °C
Potassium — |CP-OES Total & Dissolved | EPA 200.7 0.5 mg/l
Sdenium—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
Silver—ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Sodium — ICP-OES Total & Dissolved | EPA 200.7 0.1 mg/l
a':gtrﬁa;c')gfaphy Total & Dissolved | EPA 300.0 02 mg
Suspended Solids Total & Dissolved | SM 2540 D 5 mg/l
Thallium-ICP-M S Total & Dissolved EPA 200.8 0.001 mg/l
Total Dissolved Solids Total & Dissolved | SM 2540 C 10 mg/l

EPA 8015 Mod
L‘;tjrcfggc';‘;m Total EPA 602 or 624 01 mg/
EPA 413.1; 418.1
Turbidity Total & Dissolved | SM 2130 B 0.1 NTU
Vanadium—ICP-M S Total & Dissolved | EPA 200.8 0.001 mg/l
\ég'n"f")'gu%%m'c Tota EPA 8240 01 mg/
Zinc—ICP-M S Total & Dissolved | EPA 200.8 0.005 mg/l
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Table 3-4. Laboratory Methods and Detection Limitsfor Air Analyses
Parameter or Analyte Phase* Method Ditiercnti'fn Units
Total Petroleum Air TO-3 0.025 ppm-v
Hydrocarbons
Particul ate Air/Solid 102.3 1.0 mg
Aluminum Air/Solid (XRF) 103.3 * --
Antimony —ICP-M S Air/Solid (XRF)103.3 * -
Arsenic Air/Solid (XRF) 103.3 * --
Barium—ICP-M S Air/Solid (XRF) 103.3 * -
Beryllium Air/Solid Atggégtfods;"gg;c’” 8 Ng/om?
Boron — |CP-OES Air/Solid (XRF) 103.3 * --
Cadmium—ICP-M S Air/Solid (XRF) 103.3 * --
Calcium—ICP-OES Air/Solid (XRF) 103.3 * --
Chromium—ICP-M S Air/Solid (XRF) 103.3 * --
Cobalt—ICP-M S Air/Solid (XRF) 103.3 * --
Copper —ICP-M S Air/Solid (XRF) 103.3 * --
Iron — ICP-OES Air/Solid (XRF) 103.3 * --
Lead—ICP-M S Air/Solid (XRF) 103.3 * --
Magnesium — ICP-OES Air/Solid (XRF) 103.3 * -
Manganese — ICP-M S Air/Solid (XRF) 103.3 * --
Mercury —AA Cold Air/Solid (XRF) 103.3 * -
Vapor
Molybdenum ICP-M S Air/Solid (XRF) 103.3 * --
Nickel —ICP-M S Air/Solid (XRF) 103.3 * --
Potassium — |CP-OES Air/Solid (XRF)103.3 * -
Sdenium—ICP-M S Air/Solid (XRF) 103.3 * --
Slver —ICP-M S Air/Solid (XRF) 103.3 * --
Sodium —I1CP-OES Air/Solid (XRF) 103.3 * --
Thalium—ICP-M S Air/Solid (XRF) 103.3 * --
I‘Xi'ifgfg‘giﬂe Metals Air/Solid (XRF) 103.3 x -
. . Varies
\ég'rﬂggu%gsm'c Air/Solid T0-14/15 depending on -
compound
Varies
Vanadium—ICP-M S Air/Solid TO0-14/15 depending on -
compound
Varies
Zinc—ICP-M S Air/Solid T0-14/15 depending on --
compound

ppm-r=parts per million by volume
*detection limits for metals vary depending on element, air sampling flowrate, and area of deposit.
XRF = x-ray fractionalization
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SECTION 4.0
HANDLING, DOCUMENTATION AND TRANSPORT

The following sections describe the preparation of samples in the fidd for trangport to the
laboratory, including handling, labdling, packaging, documentetion, shipment preparation, and
custodid qudity control.

4.1  SampleHandling and Transport - All Samples

The QA objectives for the sample-handling portion of the fied activities are to venify that
decontamination, packaging, and shipping are not introducing variables into the sampling chan
that could render the vdidity of the samples questionable. In order to fulfill these QA objectives,
duplicate samples, rinsate blanks, and fidd and trip blanks (Section 2.6) will be used. If the
andyss of any QA sample indicates that varigbles are being introduced into the sampling chan,
then the samples shipped with the questionable QA sample will be evauated for the posshility

of cross-contamination and whether handling and transport procedures were involved.

The following sample packaging and shipment procedures will be followed for the samples to
ensure that they areintact when they arrive at the designated |aboratory:

= Place acustody sedl over each container

=  Wrap dl glass sample containers in bubble wrap to prevent breskage.

= Place each container in azip-loc plagtic bag and sed the plagtic bag shut.
= Pacethe seded containersin the gppropriate ice chest.

= Empty space in the cooler will be filled with bubble wrap or styrofoam to prevent
movement and breakage during shipment.

= Contained ice will be double zip-loc bagged (except for air samples).

= If shipping the ice chest, enclose the chain of custody form and other sample paperwork
in the ice chest by placing it in a plagtic bag and taping the bag to the indde of the ice
chest lid.

=  Sed the ice chest shut with strgpping tape and place two custody sedls on the front of the

cooler s0 that the custody sedls extend from the lid to the main body of the ice ches.
Place clear tape over each custody sedl on the outside of the ice chest.
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= When ice is used, secure the drain plug of the ice chest with fiberglass tape to prevent
melting ice from lesking out of the ice chest.

= Labd icechest with “Fragile’ and “This End Up” labdls.

= Place the shipper label on each cooler with the laboratory address and the return address,
and other pertinent information.

=  Trangport ice chests to the agppropriate laboratory within 24 hours by hand-ddivery or via
express overnight delivery.

= Coordinate dliveries with the laboratory, ensuring that holding times are not violated.

All samples collected will be labded in a clear and precise way for proper identification in the
fidd and for tracking in the laboratory, in accordance with the corresponding section on sample
identification.  All sample containers will be placed in a solid, durable shipping container.
Insulated ice chests will be used for laboratory samples that must be kept cold. The following
outlines the packaging procedures that will be followed:

= Line the bottom of ice chests with bubble wrep to prevent breskage during shipment. A
sdf-adhesve custody sed will be placed across the lid of each sample. For VOC
samples, the sed will be wrapped around the cep. All custody seds will be sgned and
dated.

= All samples will be placed in ice chests with the appropriate traffic report and chain-of-
custody forms or RAP packing lists. For ice chests that are shipped, al forms will be
enclosed in alarge plagtic bag and affixed to the underside of the chest lid.

= |ce usad to cool samples will be double sedled in two zip-loc plastic bags and placed on
top and around the samples to chill them to the correct temperature.

= Each ice chest will be securdy taped shut with nylon sStrapping tape, and custody seds
will be affixed over the lid front edge.

= |f samples ae being shipped, the laboratory will be notified of the sample shipment
schedule.

Each shipping label (eg., Federa Express, UPS) will be completed in full and a copy of the
shipping labe will be kept on record for the purpose of tracking. Shipping labels will be
securely attached to the sample container. Cold samples or samples with less than two weeks
holding time will be sent to the laboratory by overnight delivery.
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4.2  Field Logbooks

Summary of field measurement and sampling activities will be recorded in a bound ste logbook,
and entries mugst contain accurate and inclusve documentation of project activities — Fed
logbooks will document where, when, how, and from whom any vitd project information was
obtained. Logbook entries will be complete and accurate enough to permit recongtruction of
field activities. A separate logbook will be maintained for each project.

Logbooks will have dl pages permanently bound with consecutively numbered pages. Each
page will be daed and the time of entry noted in militay time. All entries will be legible,
written in waterproof black ink, and signed by the individuad making the entries. Erasing is not
permitted; errors will be dngle-lined out and initided and dated. Language will be factud,
objective, and free of persona opinions or other terminology which might prove ingppropriate.

At a minimum, the following information will be recorded when the gpplicable procedure is
being conducted:

= Samplelocation and description

= Site sketch showing sample location and measured distances

= Referencesto photograph locations and numbers

= Samplers name(s)

= Date and time of sample collection

= Desgnation of sample as compodte or grab

= Sample matrix

=  Type of sampling equipment used

= Cdibration of equipment described

= Ongte measurement data (e.g., PID, temperature, pH, conductivity, etc.)

* Hedd observations and detalls important to andysis or integrity of samples (eg., heavy
rains, odors, colors, etc.)

= Prdiminay sample descriptions (eg., for soils clay loam, very wet; for groundwater:
clear water with strong ammonia-like odor)

= Type(s) of preservation used

= Lot numbes of the sample contanes, sample tag numbers, chan-of-custody form
numbers, and chain-of-custody seal numbers
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= Shipping arangements (overnight air bill number)
= Recipient laboratory(s)

In addition to the logbook, an inventory of observed or reported chemicas could be conducted
during dte invedtigation. The inventory would record the type of substance (phase and name, or
unknown), type of container, and estimated quantity.

4.3  Photographs

Photographs may be obtained a each fidld measurement/sampling point, every excavation, sdect
sample locations, and a other areas of interest on Ste. A reference to each photograph will be
entered in the fidd notebook. When a photogreph is taken, the following information will be
written in the notebook or will be recorded in a separate field photography log:

= Time, date, and location of photograph
= Destription and number of the subject photographed
= Name of person taking the photograph

44  Bottlesand Preservatives

All containers are from the laboratory and are pre-cleaned for one-time use. Sample containers
will not be rinsed prior to sample collection, with the exception of some surface water samples.
Preservatives, if required, will be added in the fidd. Sample container identification and sample
preservation methods are covered in Table 2-3, Section 2.8 of this Comprehensive QAPP:

45  Sample Traffic Report, Chain-of-Custody, and QA/QC Summaries

Traffic reports and chain-of-custody records are used to document sample collection and
shipment to laboratory for andyss. All sample shipments for laboratory andyses will be
accompanied by a traffic report and chain-of-custody record. Forms will be completed and sent
with the samples for each laboratory and each shipment. If multiple insulated sample cheds are
sent to a gngle laboratory on a single day, a form for each chest will be completed and sent to
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the laboratory. The traffic report and chain-of-custody record will identify the contents of each
shipment and maintain the custodid integrity of the samples.

Each chain-of-custody will contain the following information:

=  Project name

=  Sampler’sname and Sgnature

= Sampleidentification

= Dateand time of sample collection

= Sample matrix

= Number and volume of sample containers
= Anayses requested

= Fltration completed or required

= Method of shipment

A record of qudity assurance/qudity control (QA/QC) will be maintained in the field notebook.
Sample numbers for al rinsate samples, reference samples, blanks, QC samples, and duplicates
will be noted in the notebook.
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SECTION 5.0
INSTALLATION PROCEDURES

51 Ingallation of Monitoring Wells

All monitor well boreholes will be drilled usng a drilling technique that dlows for lithologic
logging of borehole samples to as3g in the assessment of Ste hydrodratigraphy.  All wells will
be congructed to dlow for the collection of groundwater eevation measurements and water
qudity samples The Daa Summay Report for groundwater Conditions will present dl
pertinert information from the wdl drilling and congtruction activities.

The wels will be congructed of two-inch diameter, Schedule 40 PVC flush-coupled well casng
and 0.02-inch dotted screens.  Screened intervas (of a length to be determined in each Work
Plan) will be ingdled in the saturated dluvium with a filter pack condgting of 10/20 dlica sand.
The filter pack will be extended above the datic groundwater level measured in the borehole to
an devation aufficient to capture the edimated highest seasond eevation of the groundwater
table plus two feet.

The remaning annulus will be backfilled with bentonite or grout to the naturd ground surface.
The wels will be completed with ether (&) a nomind two-foot casing above the ground surface
or (b) a subsurface casang within a manhole or vault. The type of completed well will depend on
the location and traffic within the area. All completed wdls will be cemented in-place and
locking caps ingtdled a the top of the wdl casings.

Measurement of latitude/longitude coordinates and top-of-casng devations for exising and new
monitor wells will be conducted with a red-time kinematic globa-postioning sadlite (GPS)
device. This portable device dlows an accuracy of a least three millimeters (0.01 feet) for
latitude, longitude, and €evation.  This degree of accurecy is aufficient for waer leve
measurements to be used in the cdculation of groundwater direction and hydraulic gradient.
Measurements of coordinates and eevations will be recorded in the fidd notebook immediady
after readings are observed, and will be automaticaly logged in the GPS data-logger for later
down-loading and cross-checking of data recorded in the field. The coordinates will be used to
properly pogtion the wells on a Ste plan, dong with a permanent record of each wel top-of-
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casing devation. For the purpose of fiddld measurement, the top of the wel casng will be the
highest point on the rim of the casing.

5.2 Ingtallation of Soil Moisture Devices

Soil moisture sensors will be placed in boreholes drilled to a predetermined depth below ground
asurface (bgs). Boreholes will be drilled with the smalest diameter auger possble, to dlow for
closest proximity with naive soil. The diameter of the soil moisture sensors is gpproximately
15 inches. Soail cuttings or core borings will be saved for laboratory andyss of soil moisture
and for sensor inddlation. Sensors will be ingaled a predetermined depth intervals as specified
in the appropriate Work Plan.

The following procedure should be used to inddl the soil moisture sensors (NOAA, 2002
UMES, 1999):

1. Soak each sensor in clean water for 1 to 2 hours to remove the air and then adlow drying
for 4to 6 hours. Repest this step two times more.

2. Prior to placing sensorsinto the soil soak &t least five minutes.

3. To ingal a sensor in the soil, firg make a hole with a soil probe or auger to a depth a
little deeper than desired.

4. To get good sensor contact with the soil, mix native soil from auger cuttings with enough
digtilled water to form four galons of thick, semi-fluid mud with no visble air gaps.

5. Pour one gdlon of mixed mud into the boring.

6. Pogtion the sensor into the hole by lowering the sensor to the desred depth until the
bottom of the sensor touches the mud.

7. Fill the hole around the sensor by adding the remaining three gdlons of mixed mud, then
some dry native soil and a little water a a time to enhance compaction, until the hole is
filled to the depth of the next sensor leve.

8. Allow a least one week for equilibration of the mud with surrounding native soil before
recording the firgt "true' soil moisture measurements. To ensure equilibration, record the
change in soil moidure every 12 hours, and grgph results until the curve becomes
relatively asymptotic.

9. Mark each sensor lead with a permanent tag indicating the exact depth of the sensor.

Allow aminimum of six feet of lead to protrude from the ground surface.

10. Ingdl an eght-inch diameter sed casing around the wire leads. The casing should
extend from aminimum of one-foot bgs to two-feet above ground surface, and be open at
the top, with no cap.
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It is not a requirement that the sensor be calibrated directly with soil from each sensor locetion in
each borehole. However, since soil profiles are typicaly made up of varying concentrations of
edements and have different eectricd properties, sensor accuracy is improved by soil-specific
cdibration. The improvement in accuracy due to soil-specific calibration has been estimated at
approximately one percent.

Cdibration is accomplished by collecting a soil sample (auger cutting or core boring) from each
interval where a sensor will be placed, and pushing the sensor into the soil sample and recording
the reading. The sample will then be laboratory-andyzed gravimetricaly for weater content.
These laboratory data are combined with the sensor’'s eectricad measurements to develop a soil-

specific calibration equation.

Each lead from each sensor will be plugged into the meter, and soil moisture recorded. Readings
from the meter will be insarted into the cdibration equation to determine the true volumetric soil
moisture. Data collected from the moisture sensors are andyzed by graphing the measurements.

A series of readings teken over time are plotted to show changes in moisture level and trends
throughout the soil profile.

5.3 Ingallation of Air Quality Monitoring Devices

The proposed ar qudity and sampling program a the Yerington Mine Ste has been developed
according to the NDEP -- Bureau of Air Qudity Monitoring Guiddines. PMio Samplers will be
of the same type having the same inlet type and flow control. Inlets on dl samplers will be
between the range of 2 to 15 meters above ground and be a least 2 meters away from all
structures possible obdtructions to arflow.  Samplers should be mounted on solid, stable
gructures that will not be moved by strong winds.

Also, there mugt be a minimum of a 270-degree arc of unrestricted airflow around each sampler.
The predominant wind direction for the season of greatest pollutant concentration potentia from
the facility must be included in the 270-degree arc (NDEP, 2000).
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L ocations and Monitoring Pathways
Each monitoring Ste location will be as specified in the Work Plans.  Monitoring path limitations

are necessary in order to produce a path concentration representative of the measurement scale
and to limit the averaging of pesk concentration values. In addition, the sdected path length
(distance between the emisson source and the sampling device) should be long enough to
encompass plume meander and expected plume width during periods when high concentrations
are expected.

To ensure tha monitoring path data are representative of the intended monitoring objective(s),
specific path gSting criteria are needed. 40 CFR part 58, Appendix E, contains specific location
criteria gpplicable to monitoring paths after the source and sampling locations have been
identified.  Criteria for the monitoring path are given for horizontd and verticd placement,
goacing from minor sources, spacing from obstructions, spacing from trees, and spacing from
roadways.

To control the sum effect on sample collection from dl the possble interferences which exist
around the monitoring path, the portions of a monitoring path that are affected by obstructions,
trees, or roadways must not exceed 10 percent of the total monitoring path length (EPA, 1998c).

Mid-volume sampling will be conducted, with a flow rate of 113 L/min (4 ft3/min). Teflon
filters (47mm diameter) will be used, to facilitate XRF spectroscopy for metds anayss.  All
cdibrations, sampling, and andysiswill be conducted in identical mannersfor dl samplers.

During inddlation, certan information should be recorded from the samplers and filters.  This
information indludes the fallowing:

=  Sampler identification (serid # or other D)
= Rundate

= Filter serid number

= Elgpsed run time (minutes)

= Actud flow rate (m*/min)

= Standard flow rate (m?/min)

=  Tarefilter weight (g)
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54  Ingallation of M eteorological Stations

Sdection of the meteorologicd oation should condder those obsructions that can  affect
insrument performance, such as vegetative canopy, water bodies, frequent dust storms, and
buildings or other dtructures. Meteorological station equipment will be mounted to a tripod with
a maximum height of 10 feet. The base diameter of the tripod is 10 feet. The leg configuration
of the tripod will be adjustable for uneven terrain.  The unit should withstand a sustained wind of
70 miles’hour and gusts of 100 miles/hour.

In generd, the meteorologicd dation indruments will be inddled according to the manuds
supplied by the manufecturers.  The mgor components of the meteorological dation may
indude:

= Control system and datalogger.

= Charger and regulator.

= Transformer.

=  Seded rechargeable battery with mounting.

= Weatherproof enclosure with conduit.

= 20-wait solar pand (optional).

= 10 foot tripod with grounding kit.

= Wind Monitor for recording wind speed and direction.
= Wiring

= Aluminum crossarm sensor mounts.

=  Temperature/RH probe

= Solar radiation shield for temperature and RH probe.

= Slicon pyranometer (optiond; this indrument is typicdly used in solar radiation
gpplications such as plant growth and evapotranspiration investigations).

= Rangage

= Tipping bucket snowfal adapter with antifreeze.
= Interface and serid cable for downloading data.
= Datalogger software.

The data logger atached to the instruments will be initidly programmed to sample every 2-
seconds and write data every 10-minutes and at 24-hours. Depending upon the desired data
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output, the data logger sampling program can be modified. If the data from the gation is to be
used in conjunction with ambient air sampling data for ar qudity purposed, then the amount of
"down" time (for maintenance or cdibration) should be observed and documented. The down
time should be limited to equa to or less than 10% of the tota time frame over which ar qudity
monitoring is being conducted. This is in accordance with Nevada Ambient Air Qudlity
Monitoring Guiddines, which date that "dl meteorologicd data collected will be recovered a a
minimum rate of 90% of the total data possble on an annud basis for each varidble being
measured” (NDEP, 2000).

Hourly averages of meteorologica parameters are required to be reported to the Nevada Bureau
of Air Qudity. For meteorologicd monitoring data, the Nevada Ambient Air Quality
Monitoring Guiddines date that "at least 30 minutes of vdid observations are required to
represent an hourly average. If 15-minute averages are used for compiling meteorologica data,
then a least two vaid 15-minute periods are required for an hourly average. The minimum
meteorological data sampling frequency of 360 samples per averaging period is met by
eectronically sampling equipment output a least once every 10 seconds for hourly averages or
a least once every 2.5 seconds for 15-minute averages. A sampling frequency of once every two
seconds is recommended (NDEP, 2000).

Maintenance and Cdibration
The manufacturers recommended maintenance and cdibration methods for  various

meteorologica components are described below. The wind monitoring instrument will need to
be sent to alab once per year for ingpection.

= RM Young 05305 Wind Monitor-AQ — Have qudlified lab ingpect bearings annualy.
= Moded SP-LITE pyranometer — Routine cleaning, no specia requirements.

= Moded TES525WS 8-inch diameter rain gage — Routine cleaning in the field, optiond lab
cdibration annudly.

= CS705 snowfall adapter for the TES25WS 8-inch diameter rain gage — Routine cleaning
in the field and periodic changing and disposdl of antifreeze.

=  Modd HMPA45C temperature and relative humidity probe — Routine deaning in the fidd.
= Electrica Equipment — Keep free of moisture.
= Batteries— Periodically check fluid and charge, change when necessary.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwglﬁ
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY DRAFT QUALITY ASSURANCE PROJECT PLAN

SECTION 6.0
REFERENCES

Barcelona, Michad J., James P. Gibb, John A. Helfrich, and Edward E. Garske, 1985. Practical
Guide For Ground-Water Sampling. Illinois State Water Survey, Champaign, 1llinois
1985 ISWS Contract Report 374.

Barth, Delbert S., Benjamin J. Mason, Thomas H. Starks, and Kenneth W. Brown, 1989. Soil
Sampling Quality Assurance User’s Guide. Second Edition; Environmental Monitoring
and Support Laboratory. U.S. Environmenta Protection Agency (EPA); Las Vegas, NV.
89183-3478.

Brown and Caldwell, 20023, Yerington Mine Ste Closure Scope of Work, prepared for Atlantic
Richfidd Company.

Brown and Cadwell, 2002b, Yerington Mine Ste Conceptual Model, prepared for Atlantic
Richfidd Company.

EPA (U.S. Environmenta Protection Agency), 1995. Region I X Field Operations Branch
Annotated Field Sample Plan prepared by Bechtel Environmentd, Inc. April 1995.

EPA, 1996a. The Volunteer Monitor's Guide To Quality Assurance Project Plans; EPA Office
of Wetlands Oceans and Watersheds, 4503F; September 1996; EPA 841-B-96-003.

EPA, 1996b. Region IX Quality Management Plan; Document Control Number QA09-008-10-
93, July 1996.

EPA, 1997. Laboratory Documentation Requirements for Data Validation; Draft Document
Control Number 9QA-07-97; EPA Region IX, July 1997.

EPA, 1998a. Guidance For Data Quality Assessment: Practical Methods for Data Analysis;
EPA QA/G-9 QA97 Version (Fina); January 1998. EPA/600/R-96/084.

EPA, 1998b. EPA Guidance for Quality Assurance Project Plans; EPA QA/G-5; February
1998; EPA/600/R-98/018.

EPA, 1998c. EPA Quality Assurance Handbook for Air Pollution Measurement Systems Volume
[1: Part 1. Ambient Air Quality Monitoring Program Quality System Devel opment;
August 1998; EPA-454/R-98-004.

EPA, 1999. Sampling Of Ambient Air for Total Suspended Particulate Matter and PM-10 Using
High Volume Sampler; Compendium of Methods for the Determination of Inorganic
Compounds in Ambient Air, Compendium Method 10-2.1; June 1999; EPA/625/R-
96/010a

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwéléll.
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY DRAFT QUALITY ASSURANCE PROJECT PLAN

Mason, Benjamin J.,, Ph.D., 1992. Preparation of Soil Sampling Protocols: Sampling
Techniques and Strategies; July/1992; EPA/600/R-92/128.

Nationa Oceanic and Atmospheric Adminigtration (NOAA), 2002. Optional Soil Moisture
Sensor Protocol; http://athena.ngdc.noaa.gov/gl obedev/tg00/soil/M oistureSensor.html.

Nevada Divison of Environmenta Protection (NDEP), 2000. Nevada Bureau of Air Quality
Ambient Air Quality Monitoring Guidelines,
http://ndep.state.nv.us/bagp/ATTAG6MON.DOC.

Pitard, FrancisF. 1989a. Pierre Gy's Sampling Theory and Sampling Practice. CRC Press. Inc.,
Boca Raton, FL 33431. 461 pp. (2 volumes).

Pitard, Francis F. 1989b. Class Handouts for a Short Course entitled “ Sampling Methodologies
for Monitoring the Environment: Theory and Practice.” Pierre Gy and Francis Pitard
Sampling Consultants. Broomfield, CO 80020.

Rogers, John, Paul Flyer, Adam Chu, Jill Braden, and Ed Bryant. 1988. Satistical Methods for
Evaluating the Attainment of Superfund Cleanup Standards: Volume 1: Soils and Solid
Media. Westat Inc. Rockville, MD 20850.

Skalski, JR., and JM. Thomas. 1984. Improved Field Sampling Designs and Compositing
Schemes for Cost Effective Detection of Migration and Spills at Commercial Low-level
Radioactive or Chemical Waste Stes. PNL-4935. Battelle Pacific Northwest Laboratory.
Richland, WA 99352.

Universty of Minnesota Extension Service (UMES), 1999. Soil Moisture Sensor Installation:
IPM Control of White Mold in Irrigated Dry Beans, BU 07397,
http://mww.extens on.umn.edu/distribution/cropsystems/components/ 7397a03.html.

Van Ee, J. Jefrey, LouisJ. Blume, and ThomasH. Starks. 1990. A Rationale for the
Assessment of Errorsin the Sampling of Soils. EPA/600/4-90/013. Environmenta
Monitoring Systems Laboratory, U.S. Environmertal Protection Agency, LasVegas, NV
89193-3478.

Thisisadraft report and is not intended to be a final representation of the work done or recommendations made by Brown and Cal dwglﬁ
It should not be relied upon; please consult the final report.



ATLANTIC RICHFIELD COMPANY

CLOSURE SCOPE OF WORK
FOR THE

YERINGTON MINE SITE
MARCH 29, 2002

PREPARED FOR:

ATLANTIC RICHFIELD COMPANY
307 EAST PARK STREET, SUITE 400
ANACONDA, MONTANA 59711

PREPARED BY:

BROWN AND
CALDWELL

Carson City, Nevada



ATLANTIC RICHFIELD COMPANY Closure Scope of Work for the Yerington Mine Site

TABLE OF CONTENTS
Section Page
SECTION 1.0 INTRODUCTION ..ottt e e et e st st se e enaensesnesresneens 1
11 Previous Site Investigations and Interim Closure ACtiVIties.........oocevveeeveevieennens 1
12 CloSUre ODJECLIVES......c.eveeieece ettt e 2
1.3 Ste Location and Background...............ceeeeeieierenese e 3
14 Work Plans, Data Summary Reports and Closure Plans..........oceeeveveicnenicneee 3
15 Closure and RECIaMELION........cc.oviriiirieie e 4
SECTION 2.0 SITE INVESTIGATION APPROACH. ...t 5
21 Conceptual SITEMOUEL...........ooiiire e 7
2.2 FUGIIVE DUSL.......cce ettt st esne e e e e nne e 7
23 Cover Materias CharaCterization..............eeeereerienieenee e 8
24 Stormwater ManagemMENT ...........coiuiieeiieie e 9
25 SteWater BalanCe.......cocoeeee ettt 9
2.6 Groundwater CONTITIONS ........ccueiirieiesiereree e e 9
2.7 Waste Rock Area (South Of Pit).......cceeiieeiieie e 11
2.8 Yerington Pit @nd Pt LaKe..........oovoiiiiiiieeeee e 11
29 Waste Rock Area (NOrth of Pit).......cccoviieiiiiereseeeeeee e 11
2.10 Mill/Process Areaand Precipitation Plant...........ccccooeveveeie e 12
211 (@) (o S = 11T010 57 AN (= SRS 13
212 SUIfIdE TAIINGS ATERL. ... s 13
213 Arimetco Leach Pads and Process COmMPONENES..........ccoeveeereeneeneniesieseennenne 14
214 EVapOration PONGS.........coviieiieiieie et 14
215 Wabuska Drain EVAUBTON...........cocuiiieieiieieriesee et 14
2.16 Community REHONS PlanN.........ccoiiiiiieeeeeee s 15
SECTION 3.0 SCHEDULE OF SITE INVESTIGATION ACTIVITIES.......ccocoiiieeieie 16



ATLANTIC RICHFIELD COMPANY Closure Scope of Work for the Yerington Mine Site
)

SECTION 1.0
INTRODUCTION

Atlantic Richfieddld Company has prepared this Closure Scope of Work (SOW) to close the Y erington
Mine gte.  Site investigations presented in this SOW will provide the technicd foundation for the
development of a Find Permanent Closure Plan (FPCP) that will meet the closure objectives listed
below. Site invedtigations (i.e., short-term actions) requested by the U.S. Environmental Protection
Agency and the U.S. Bureau of Land Management have been incorporated into the gpplicable sections
of this SOW.

The proposed ste investigations will collect the data necessary to develop and evaluate closure
dternatives. Site investigations and closure dternatives will be conducted and evauated in the context
of human hedth and ecologicd risk. Data collection activities will be talored to provide information
relevant to the development, evauation and implementation of closure dternatives. Closure aternatives
will be screened againgt the appropriate evaluation criteria.

1.1  Previous Sitelnvestigations and Interim Closure Activities

Atlantic Richfield Company has previoudy taken steps to improve site conditions, protect human hedlth
and the environment and, most recently, to attempt to reach final site closure. These steps date back to
1985 and have been conducted under an Adminigrative Order by the Nevada Divison of
Environmental Protection — Bureau of Corrective Actions (NDEP), and are listed below:

" Ingaled and operated pumpback system to manage shdlow groundwater from 1985 to the
present;

" Implemented pumpback system improvementsin 1998, 1999 and 2001 including theinddlation
of Sx new pumpback wells, re-compaction of the evaporation pond in 1998 and the rdlining of
two evaporation pond cdls with high-dengty polyethylene liners,

® Monitoring of groundwater quaity and groundwater eevations in gpproximately 23 wellsin the
areafrom 1985 to the present;

® Ongoing financid and technicd support for NDEP Ste management activities snce Arimetco
abandoned operations at the Site;
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" Submittd of annua monitoring and operation reports,
" Submittd of a Shalow Groundwater Data Evauation Report in 2000;

®  Conducted hydropunch groundwater monitoring with cooperation by the U.S. Bureau of Land
Management (BLM), NDEP, Lyon County and othersin 1999;

®  Provided financial support to NDEP to cap areas of red materid disturbed by Arimetco that
were obsarved as dust concerns on two different occasions, and

® Agreed to conduct the following Ste investigation activities (short-term actions) requested in
2001 by EPA and BLM:

" Quarterly monitoring of specific wels,

®  Hydropunch sampling;

" Domedic wel sampling;

® Evauation of Wabuska Drain; and

®  Evauation of EPA ar pathway data and ingalation of a meteorologica detion.

1.2  Closure Objectives
Closure objectives a the Y erington Mine Ste are stated as follows:

" Contanment and management of existing and potentid future impacts to groundwater;
" Assessment and, if required, containment of fugitive dust;
® Address physcd and chemicd gability of dl surface mine maerids,

® Demondratiion tha mine closure units and affected off-dte areas following closure and
reclamation activities will not adversdly affect human hedth or the environment; and

"  Edablishment of a compatible post-closure land use and related monitoring and maintenance
plan.

The collection of the data specified within this SOW will dlow for the development of a comprehensive
FPCP that meets these closure objectives. The Site conceptual model and Work Plans will incorporate
the processes suggested by NDEP, BLM and EPA to achieve these closure objectives. Ecologica and
human hedth risk, including exposure pathways and receptors, and post-closure land use will be
considered during Site conceptua model development and evauated in the FPCP.
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1.3  SiteLocation and Background

The Yerington Mine dte is located gpproximately one mile west of the town of Yerington in Lyon
County, Nevada (Figure 1). Beneficiation operations were conducted between 1953 and 1978 for
oxide and sulfide copper ores extracted from the open-pit mine in the southern portion of the mine ste.
Waste rock and tailings areas exist to the north of the open pit. Waste rock areas exist to the south and
north of the open pit. Evaporation ponds were also congtructed at the Site.

In 1989, Arimetco International expanded leaching operations in the southern, centra and western
portions of the site, which included the congtruction and operation of an eectrowinning plant located
near the mill area. Leach pads and solution ponds were aso congtructed in the oxide tailings areas and
cover dl but the northern end of the former unlined evaporation ponds.

1.4  Work Plans, Data Summary Reports and Closure Plans

Atlantic Richfield Company will develop and implement Work Plans to conduct Ste investigations a the
Yerington Mine ste for each Ste closure issue and mine closure unit identified in Tables 1 and 2,
respectively. The didtribution, review and gpprova process is anticipated to follow the process under
development within the Memorandum of Understanding between the regulatory agencies. One or more
Work Hans may be combined into a sngle Work Plan, as gppropriate. All Ste investigations will be
summarized in Data Summary Reports, which will provide the bass for a ste-wide FPCP to be
developed and submitted for approvd prior to implementation. Prior to conducting Site investigations, a
Hedlth and Safety Plan will be submitted for review and approval.

The FPCP will provide the basis for implementation of closure activities a the Y erington Mine site. The
FPCP will address dl surface units (e.g., evaporation ponds, leach pad, tailings and waste rock areas)
and generd gte conditions (eg., groundwater and air qudity) including affected off-dte areas. The
FPCP will include ste location and background information, a description of each mine closure unit,
characterization data, the proposed method(s) necessary to achieve physica and chemical gability, and
an implementation schedule for find closure activities.  As necessary, treatability studies will be
performed to support Ste closure.  An evauation of the potentid risk to human hedth and the
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environment will be conducted within the FPCP. All proposed closure dternatives will be screened
againg the following criteria within the FPCP:

* Economic (cosb);

" Long-term effectiveness and performance;

* Codt-€ffective reduction of toxicity, mobility and volume of congtituents of concern;
* Ovedl protection of human hedth and the environmernt;

" Implementability;

* Short term impacts;

* Public acceptance;

" State acceptance; and

* Risk-based evduation.

15  Closure and Reclamation

The intent of closure and reclaméation a the sSte is to meet the objectives listed in Section 1.2.
Appropriate closure and reclamation activities will be developed upon the evaluation of data collected
pursuant to this Scope of Work. The data developed under this SOW, combined with the existing data,
will be criticd in the development, evauation and implementation of closure and reclamation activities.
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SECTION 2.0
SITE INVESTIGATION APPROACH

This section describes the approach to investigating the generd dte conditions and specific facilities at
the Yerington Mine dte.  Proposed investigation activities and the rationde for the activities are
provided in Tables 1 and 2. An evduation of existing data will be conducted, and summarized in a
Work Plan dong with the details for the specific data collection activities. Collection of new data in
support of mine closure will be implemented only after al pertinent information has been compiled and
evaduated. Although not a Steinvestigation activity, development of a Community Relations Planisaso
included in Table 1 and described in this section.

Work Plan implementation and the results of Ste-specific and generd Ste investigation activities will
provide the technical basisfor the FPCP. Physicd and geochemicd characterigtics of each mine closure
unit, and its hydrogeologic setting, will be evduated in the context of the Ste closure objectives
described above. If these investigations identify surface materids that have the potentia to degrade
waters of the State, or pose a risk to human health or the environment, then appropriate additiond ste
characterization and/or mitigation or closure measures will be conducted to evaduate air pathways,
surface water pathways and groundwater pathways. Ecologica and human hedlth risk will be assessed
for identified sources, pathways and receptors. If a mine closure unit is shown to have no potentia to
degrade groundwater, or does not pose a threat to human hedth or the environment, no further
investigations will be conducted.

Site investigation activities for mine dosure units will be based upon the unit’s type, operationa higtory,
materid characteristics and/or hydrogeologic setting. The following Ste closure issues and mine closure
units for the deta review and/or site investigation process have been identified:



ATLANTIC RICHFIELD COMPANY

Closure Scope of Work for the Yerington Mine Site

Table 1. Proposed Site Investigations at the Yerinaton Mine: Site Closure | ssues

Site Closure | ssue

Investigation Activities

Rationalefor | nvestigation

Concentual Site Model

Data review and discussion of site technical issues: evaluation
of exposure pathwavs and potential receptors: definition of
mine closure units

To provide the basis for future site
investiaations. data aualitv obiectives. and Work
Plan development

Fuaitive Dust

Install Air Monitorina Station(s). Evaluate EPA air pathwav
data.

Evaluation of particulates and metals resultina
from wind-blown dust and collection of
baseline/backaround data,

Cover Materials Characterization

Collect soil samples for analvses: auantifv soil volumes.

Suitable soils can be used to can facilities to
support closure and future land use.

Stormwater Manaaement

Evaluate aerial toboaraohic and ortho-bhoto data.

To aid the develooment of post-closure
stormwater management.

Site Water Balance

Analvze existina meteoroloaic data (e.a.. precipitation.
evanoration).

Water balance data will subnort aroundwater
manacgement and closure decisions.

Groundwater Conditions

Evaluate existina aroundwater data and. if reauired. conduct
hvdroounch samolina and desian additional monitor wells to
collect water elevation and chemical data. Ouarterlv
monitorina of specific wells. Evaluate backaround data.

Datato be used in the evaluation of
hvdroaeochemical conditions to sunport closure
activities and imorove understandina of
constituents of concern in aroundwater.

Wabuska Drain

Collection and evaluation of hvdroloaic and aeochemical data.

Datato be used to evaluate water aualitv and
ecoloaical and human health risk.

Communitv Relations Plan

Establish criteria for Communitv Relations Plan.

Inform members of Y erinaton and surroundina
communities of mine closure activities.

Table2. Proposed Site | nvestigations at the Yerinagton Mine: Mine Closur e Units

Mine Closur e Unit

Investioation Activities

Rationalefor |nvestioation

Waste Rock Area
(south of pit)

Collect waste rock samnles for aeochemical and aeotechnical
analvses.

Data to be used to evaluate borrow source
feasibilitv.

Y erington Pit and Pit Lake

Review existina nit lake hvdroloaic and aeochemical data:
review hvdroaeol oaic data of the bedrock and alluvial
aroundwater flow svstem fillina the pit.

Datato be used to identifv data aapns and/or
manaaement alternatives.

Woaste Rock and Tailings Area (north
of pit)

Collect waste rock and tailinas material samoles for
aeochemical and aeotechnical analvses.

Datato be used to evaluate facilitv closure
ontions.

Mill Area and Precipitation Plant

Collect soil samples for aeochemical analvses. Evaluate
structures for closure.

Datato be used to sunport closure alternatives
and evaluation of potentiallv affected soils.

Oxide Tailings Area

Collect samoles for aeochemical and aeotechnical analvses.

Data to be used to eval uate closure ontions.

Sulfide Tailings Area

Collect samnles for aeochemical and aeotechnical analvses.

Datato be used to eval uate closure ontions.

Arimetco Leach Pads and Process
Components

Collect leached material (spent ore) samoles for aeochemical
and aeotechnical analvses. Evaluate structures for closure.

Data to be used to evaluate closure ontions.

Evaporation Ponds

Evaluate underlvina soils and aroundwater conditions.

Assess potential for aroundwater impacts and
ootimization of existina oumoback svstem.
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2.1  Conceptual Site Mode

A oonceptua ste modd will be developed that establishes the basis for subsequent Work Plans and site
investigations. The conceptua mode will further define mine dosure units through mapping and fied
veification. Mine dosure units are currently defined in Table 2, which can be modified as dte
investigations proceed. Identified units can be sub-divided or more units added through this process.
The conceptud dSte modd will evauate migration and exposure pathways for surface waeter,
groundwater and ar potentidly affected by the mine units, and identify potentia on-gte and off-gte
receptors in terms of ecologicad and human hedth risk. If Ste invedtigations indicate that off-site areas
have been affected, then the off-dte area will be evduated by the Work Plan for that unit, including an
assessment of possible human hedlth or ecologica risk.

The conceptua sSte mode will aso establish data quality objectives (DQOs) for the Site investigations
described in this section, and listed in Tables 1 and 2, to help focus data collection activities to collect
appropriate data necessary to meet the stated closure objectives. Conceptuad modd devel opment will
include a review of relevant data and literature, a review of past and recent aerid photographs, and

pertinent anecdota information (e.g., interviews with former employees).

2.2 Fugitive Dust

Fugitive dust from exigting surface facilities at the Yerington Mine Site has been observed at certain
times. An evauation of existing meteorologic deta in the vicinity of the ste will be performed and, on
the bad's of the data review and empirica observations of fugitive dust sources, Atlantic Richfied will
ingal one or more air monitoring dations. A Work Plan for fugitive dust air monitoring will be prepared
and submitted for approva.

The ar monitoring station(s) will be strategicaly located to provide an assessment of fugitive dust that
exits the Ste property boundary. Parameters to be monitored and monitoring intervals/schedule will be
developed in the Work Plan. Atlantic Richfiedd Company will evauate controls for fugitive dust sources
based on the ar monitoring data.  Source control messures will be integrated with facility specific

characterigtics in support of Site closure objectives.
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Upon receipt from EPA, Atlantic Richfiedd Company will evauate data collected by EPA on ste vidts
conducted on April 25 and June 19, 2001. Based on this review, additiona data collection
requirements will be determined. In addition, Atlantic Richfield Company proposes to evauate existing
meteorologic data for the gte and ingtdl one meteorologica gation. The meteorologicd station will be
drategicaly located to provide ussful meteorologicd data relevant to the Ste.  Results of this
investigetion, including meteorologica data, will be presented in the Data Summary Report.

23  Cover Materials Characterization

An evaudion of potentia cover materids from dluvid borrow sources and from existing mine units for
use in potentiad Ste closure activities will be conducted. Characterization of cover materids will include
an inventory of available materid type incdluding volume estimates, the collection of representative
samples, and laboratory analyses. Geotechnicd andyses will include grain Sze, moisture content,
densty, compaction characterigtics or other physcad anadyses. Geochemica andyses may include
whole rock chemistry and agricultural parameters to assess the ability to support vegetation or other
chemicd andyses. Sampling locations, andytica parameters and methods will be specified within the
Work Plan.

The locations, volume and geotechnica characteristics of suitable cover materials will be presented in a
Data Summary Report. Thisinformation will be used to support site re-grading and closure designs.

24  Stormwater Management

Based on recent Ste aerid photography and topographic mapping (2-foot contours at ascale of 1 inch
= 100 fest), an evauation of the need to develop re-grading plans for sormwater management activities
will be performed. As necessary, within the FPCP, sormwater management activities will be integrated
with the closure objective of attaining physical and chemica gability for dl mine dosure units. Such
activities will be supported by run-off cadculations and Ste-gpecific meteorologic data.
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S
25  SiteWater Balance

Atlantic Richfidd Company will evduate exiging meteorologic data (eg., precipitation and
evaporation) to determine the need to collect additiond Ste-specific data. Exigting and new data will be
integrated with the cover designs and re-grading plans within the FPCP to manage sormwater run-off a
the ste. A comprehensive water balance database will aso support management decisons for facility
and overdl ste dosure, including the optimization of groundwater pumping from the shadlow aquifer.
The meteorologic data will be compiled the FPCP, and will aid in the development of closure options.

26  Groundwater Conditions

An evduation of current groundwater management operations and aquifer conditions in the context of
gte water baance information will be conducted including an assessment of the effectiveness of the
pumpback wel sysem. This review will include the identification of areas a the mine dte, located
down-gradient of surface features with the potentid to impact groundwater, that have little or no
groundwater monitoring data. The results of this evauation will be summarized in aWork Plan that will
present the locations and preliminary designs for additiona monitor well congtruction. Piezometers may
aso be specified within the Work Plan to aid in evauating groundwater elevations at certain locations.
The monitoring schedule and andytical parameters for new and existing wells will dso be included within
the Work Plan. Separate Work Plans have dready been submitted for hydropunch evauation and
trench testing of groundwater conditions associated with the Pumpback Well System. However, other
activities may be incorporated into the Work Plan in the future.

As part of Ste groundwater investigations, Atlantic Richfiedld Company will conduct quarterly sampling
and andysis of specific condtituents from groundwater monitor wells located within and down-gradient
of the Yerington Mine dte during four consecutive quarters. Details such as locations, andytica
parameters, etc. will be specified within the Groundwater Conditions Work Plan. The purpose of this
investigation is to provide more current groundwater qudity data within and around the Ste, particularly
in the shalow aquifer. The investigation will also provide additiond data to aid in the evadudtion of the
effectiveness of the current Pumpback Well System. Data Summary Reports will be prepared pursuant
to a yet-to-be selected regulatory mechaniam that will provide the andytical results of this one-year
investigation.
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Additiond monitor wdl inddlations may be implemented &fter a detalled review of exiging
hydrogeologic conditions and groundwater quality data from the existing monitor well network and the
area down-gradient of the Pumpback Well System. As requested by EPA and BLM in the July 2001
Genera Notice Letter, two additiond monitor wells are anticipated to be inddled as Short-Term
actions. One wdl will monitor groundwater from the area near the intersection of Locust Lane and
Luzier Lane. The second well would replace an exigting shalow aquifer monitor well, USGS-13, thet is
currently nested with amonitor well completed in a deeper aquifer.

In addition to the hydrogeologic investigations described above, Atlantic Richfiedd Company will dso
re-sample domestic wells from residences previoudy sampled by EPA at down-gradient locations from
the Y erington Mine ste. The sampling and andysis protocals, the list of analytica parameters and other
details will be specified in the Groundwater Conditions Work Plan. Results of domestic well sampling
and andysis activities will be presented in the Data Summary Report.

2.7 Waste Rock Area (South of Pit)

An edimate of the extent of waste rock materias will be conducted using avalable historical
information. Materids characterization may include one or more of the following sequentia seps.
materids inventory and datic testing. Characterization of waste rock materias will follow guiddines
approved for the Work Plan for this mine closure unit.

Waste rock materids to be sampled and analyzed will be based on color, degree of oxidation, lithology,
secondary minerdization, dteration intendty, and minerdogic characteristics. Representative samples
will be collected and andyzed using the appropriate method. The physica and chemicd dability of
wadgte rock materias will be determined on the basis of: 1) surface run-off; 2) depth to groundwater; 3)
hydrogeology; 4) geochemigtry; and 5) water balance caculaions or modding. Additiona investigation
activities and/or closure measures to diminate, or minimize, the potential to degrade waters of the State
or otherwise pose arisk to human hedlth or the environment would be incorporated in the FPCP.

10
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2.8  Yerington Pit and Pit Lake

The Yerington Pit has penetrated the bedrock groundwater flow system and the dluvid flow systems,
and the associated pit lake will be evaluated for potential impacts to groundwater and/or the potentia to
pose an ecologicd or human hedth risk. Specificdly, the Nevada Adminigrative Code NAC
445A.429 sates that “Bodies of water which are aresult of mine pits penetrating the water table must
not creste an impoundment which hes the potentia to degrade the ground waters of the state or has the
potentia to affect adversdly the hedth of human, terredtrid or avian life” An evauation of exiding data
and the collection of additiona data, if necessary, will ad in the devdopment of closure and
management dternatives for the pit lake.

29 WasteRock Area (North of Pit)

An edimate of the extent of waste rock materids will be conducted usng available higorica
information. This area includes leached materids and low-grade ore stockpiles. The intent of the
materials mapping will be to provide the bass for materids sampling and andysis as the firg phase of
facility characterization. If a complete delinestion of specific materid types is not possble, Atlantic
Richfield Company will present assumptions as to the extent of materid types to NDEP for approva
prior to materids characterization. Materids characterization may include one or more of the following
sequentia steps: materias inventory and dtatic testing.

Characterization of waste rock and tallings materids will be performed per guideines specified in the
Work Plan for this mine closure unit. Waste rock materias to be sampled and andyzed will be based on
color, degree of oxidation, lithology, secondary minerdization, dteration intendty, and minerdogic
characterigics.  Representative samples will then be sdected based on the rdative proportions of
materid types and andyzed using the appropriate method. The physical and chemica stability of waste
rock and tallings materias will be determined on the bass of: 1) surface run-off; 2) depth to
groundwater; 3) hydrogeology; 4) geochemistry; and 5) water baance caculations or modding.
Additiond invedtigation activities and/or closure messures to diminate, or minimize, the potentia to
degrade waters of the State or otherwise pose a risk to human hedth or the environment would be
incorporated in the FPCP.
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2.10 Mill/Process Area and Precipitation Plant

Sails in the mill/process and precipitation plant areas will be characterized with respect to their potentid
to pose a risk to human hedth or the environment. These areas include on-Ste process buildings,
ditches, tanks and vats. Generdly, soils will be analyzed for whole rock chemica andyses. The soils

characterization program will be used to support the find closure plan for the process aress.

The FPCP will identify buildings or equipment fixtures will be subject to demolition, cover and/or
removal and disposal of debris. Beneficiation units that contain materids or ggnificant materia resdues
that may impact groundwater or pose a risk to human hedth will be inventoried, characterized and
evaduated for closure dternaives (eg., removd, isolation, or mitigation). Units thet may have the
potentia to impact surface runoff may be subjected to additiond characterization and/or closure options
as necessary to diminate or minimize potentia impacts.

211 OxideTailingsArea

An edimae of the extent of oxide talings materids will be conducted using avalable historica
information. The intent of the materials mapping will be to provide the bass for materids sampling and
andyss as the firg phase of facility characterization. Mapping of historic drainage ditches will be
included. Materids characterization may include one or more of the following sequentid steps materias
inventory and gtetic testing.

Characterization of oxide tailings materids will be performed per guidelines specified in the Work Plan
for this mine closure unit. Representative samples will be collected and andyzed using the appropriate
method. The physica and chemicad sability of oxide tailings materids will be determined on the basis
of: 1) surface run-off; 2) depth to groundwater; 3) lydrogeology; 4) geochemistry; and 5) water
badance caculaions or modding. Additiona investigation activities and/or closure measures to
eliminae, or minimize, the potentia to degrade waters of the State or otherwise pose a risk to human
health or the environment would be incorporated in the FPCP.

12
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N
212 Sulfide TailingsArea

An egimate of the extent of sulfide talings materids will be conducted using avalable higtorica
information. The intent of the materids mapping will be to provide the basis for materias sampling and
andyss as the fird phase of facility characterization. Mapping of higoric drainage ditches will be
included. Materids characterization may include one or more of the following sequentid steps materias
inventory and datic testing.

Characterization of sulfide taillings materids will be performed per guiddines specified in the Work Plan
for this mine closure unit. Representative samples will be collected and andyzed using the appropriate
method. The physicd and chemica gability of sulfide tailings materids will be determined on the basi's
of: 1) surface run-off; 2) depth to groundwater; 3) hydrogeology; 4) geochemistry; and 5) water
badance cdculations or modeling. Additiond invedtigation activities and/or closure measures to
eliminae, or minimize, the potentia to degrade waters of the State or otherwise pose a risk to human
health or the environment would be incorporated in the FPCP.

2.13 Arimetco Leach Pads and Process Components

As required, the spent ore materias contained within the Arimetco leach pads will be evauaed in a
amilar fashion as the tailings and waste rock facilities described above.  Atlantic Richfield Company will
prepare a Work Plan that outlines such characterization steps as the performance of static and kinetic
tests, andlysis of whole rock geochemistry, and the collection hydraulic parameters of pad materias.
Given that these facilities are lined, and should not have sgnificant potentid to degrade waters of the
Stae, a limited materias characterization program is anticipated. Process components associated with
the leach pads such as ponds, ditches, tanks, the ectrowinning facility, etc. will aso be investigated.
Hydraulic modeling of one or more representative pads may be conducted to demonstrate the long-term

water balance for these fadilities.

2.14 Evaporation Ponds

The unlined evgporation pond has resulted in mining-related groundwater issues within the Y erington
Mine gte, and is subject to the AO reaulting in the Pumpback Well System. Other lined and unlined
ponds, and higtoric drainage ditches, will be evauated for potentid impacts to human hedth and the
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environment. Representative samples of solids accumulated in the ponds will be andyzed in a smilar
fashion as performed for the tailings and waste rock areass. Collection of these data will ad in the
development of closure options for the ponds.

215 Wabuska Drain Evaluation

Contingent upon receiving access from property owners and Work Plan approva, Atlantic Richfied
Company will conduct a hydrologic and geochemica assessment of the Wabuska Drain.  Up to four
monitoring locations will be identified for flow measurements and the collection of surface water samples
and soil samples for [aboratory andlyss. Details such as sample locations, analytica parameters, etc.
will be incuded in the Work Plan for this mine closure unit. Results of this investigation will be
presented in a Data Summary Report.

2.16 Community Relations Plan

The YTWG will develop a community relaions plan to provide loca resdents and communities with
up-to-date information regarding the results of Ste characterization activities and closure plans for the
Y erington Mine ste. This plan will provide for digtribution of printed information and conduct of public
mestingsin Y erington.
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SECTION 3.0
SCHEDULE OF SITE INVESTIGATION ACTIVITIES

Atlantic Richfidd Company plansto initiate these SOW activities a the Y erington Mine sitein 2002. A
preliminary schedule of Work Plan development is attached. This preliminary schedule is subject to
modification as investigations proceed. EPA and BLM requested in the July 2001 General Notice
Letter that certain “Short Term” actions be conducted as soon as possible. These Short Term actions
are lised below and are being implemented on an accderated schedule as specified in Atlantic
Richfield's letter response dated February 5, 2002. However, the following Short Term actions have
been included in the gppropriate sections of this SOW, and are anticipated to be folded within the
SOW activities as they get underway:

* Ste-wide quarterly groundwater monitoring congisting of the existing groundwater wells on and
near the Site;

* Inddlation of a least two monitoring wells in the north and northwest site boundary aress;
* Bi-annud domestic groundwater well sampling of wells previoudy sampled by EPA,;

* Sampling of the Wabuska Drain; and

* Evduation of EPA ar pathway data and ingdlation of ameteorologicd dtation.

15



320900

330900

340900

350900

1589000
+

1579000
+

1569000

1559000

| PAIUTE INDIAI\’
RESERVATION|

|
|
|
I -
|
[
|

HWY ALT 95

WABUSKA DRAIN

YERINGTON

HWY ALT 95

P

+

T
00008ST

MASON VALLEY
WILDLIFE REFUGE

+
0006LSI

+
0006991

+
0006991

MINE SITE

TO! OF
YERINGTON
'Winnemucca
HWY 340
8 &
=] 2
& + L~ :
) =]
— o
PROJECT
LOCATION
@
o
[\
>
2
I
[
m
8 N &
=] > @
21 + s/ + + E
'] I =]
— o
! ! ! !
320000 330000 340000 350000
NOTES:
1.) PROJECTION: NEVADA STATE PLANE, WEST ZONE
1927 NORTH AMERICAN DATUM (FEET)
DATE: SEPTEMBER 2002 SCALE:
N FIGURE 1

BE R O W N A

CALDWELL

N D Atlantic Richfield Company

PROJECT NUMBER: 21243

2000

[

2000 4000 Feet '
1:72000

SITE LOCATION

P:\ARCO\21243\(TASK)\FIGURE_1



	Cover Letter
	Cover Page
	Quality Assurance Project Plan
	SOW Cover Page
	Scope of Work for the Yerington Mine Site


	Figure 1 Site Location

